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(57) Abstract 

111-Imidazopyridine derivatives represented by general formula (I); or salts thereof (wherein R 1 is hydrogen, hydroxyl, alkyl, 
cycloalkyl, styryl or aryl; R 2 is hydrogen, alkyl, halogeno, hydroxyl, amino, cyclic amino or phenoxy; A is an optionally substituted homo- 
or hetero-cycle; R 3 is a saturated nitrogenous heterocyclic group; and m is an integer of 0 to 3). The above compounds exhibit excellent 
production-inhibiting activities against TNF or IL-1, thus being extremely useful as preventive or therapeutic agents for diseases due to these 
cytokines. 
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mmm 

Kftwimtitemmmfzm? (tnf) ^^y^-u^^y- 1 (il-d 

( Journal of Medicinal Chemistry) , 1 li, 87M ( 1 9 6 8$) 1:1- (2 
-t^UyVxf;v) -lH-f^V [4, 5-c] *>"J>#, ^ggHB 6 0 
- 1 2 3 4 8 8^tiA«>-f ;i/X^fflft«fSfl2^«JfcLt 1 - -fvm- 1 H 
-4 S^V [4, 5-c] *y 'J>-4-T^> : imiquimod , >f 

* A>*'U-i«1^3 4 4 7 9^(^mi 9 0 1 0 9f)l:ll • 
fiUiWffl^S^I-SflS^ilLT 1 - (2-yxfj| / 7^;xfjb) -1H- 
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-f [4, 5-c] *y 'J >#FJ^£tiT^3#s *2gHJ3 1 H- 

SKx H55E©-f ^^Ktt-f >^-7iP> (IFN) ^TNF, IL-lf 
— 7xD> • Utf-f- (Journal of Interferon Research) , 1 4=g, 8 1M (1 

9 9 4$) -cm^ftz^ztK zhb'&&tmt\*±<mE.*zftft-c$>z?u 

F^IL-l©iWf^^t5 1 H-4 ^Vf'Jy>-i» 1H-^ 

TNF^IL- l^atH" h*-f >©g£fcflWlfclfl«ftffl 
I L- 10S£ffiSflUH*tf'rsSr81& lH-f ^ *'v £ 'J v JEtfcS U 



2 {i7K^^, r;i/*;H£, ADy>if; mm, Hifcu<tt2ffl0llSi** 
U^7x; + ^$u AmufflfcU<(±&»iH©7 , ;i/*;i/&, 7*;m* 



R 3 — (CH 2 ), 




R 



2 



WO 00/09506 



PCT/JP99/04381 



o 



(:£nk R ', R 2 , AJI£t>"m&iiuM£:l5!itli£gtU R 4 i±7j<agB^, 

it, ^lof^oiitanii huIB-is^ (i) Rxf (ii) -e*<**i« 
sfc, go©a^*»e»i±x huSB-is^ (i) (ii) -c*£*isrti£*9Xtt* 
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Wufofc, (SiSttS'aff, *«SB*JfiEtt««i [SBftfili««* (tH*tt* 

&«, wm&mtimfem'] , mmm, mmmn, x^xm^ 

Zblzmoffi&frb&s ±ffiE£©«£©fctt©BufflHfc£ (I) &tf (ID 
-e/Tx^tis^b^xtt^s^wtifS^tis-eoiS^ffifflx mtctnfxj±i 

(DM (in Tf^^ns^^ttxttiia^wtffs^iia^ofio^iBxtt 

fcs tuiB-^ (i) (in T*3ft*fc£*xtt£s^W£8fS£fts* 

OffiS^SftfftdfcL-C^trBMJEH^ (TNF) IMJXIiO^-D>( 

(IL-1) ^fflM3!J s *^tZ«tl5tl#t^tlSo 

HKT, *«W©l9IB-lftA (I) St>' (II) ©<b^Co^TJWW5£IftW1- 

tuge-^^i (ii) ■c^^tia^b^itts suiB-^ (i) T-*£fri£fc-& 
x^zztzftWLtLx^Zo *mmmm&mm-ma, (in xm 

g^^^SSW-rsfb^ttx ^rti«SSBJ3©fBlil;:&^£ft£££:&S-5 
fiuga— (I) TkXf (ID {c4olNT, R R 2 RWXfr^tii>T)l^)l 
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-TV^;i/*, sec-7*f-;i/*, tert-7*f-;H£, n-^>^;i/S, 4 V* 

a, 3-fU^;i/*, 4-h-'jy;i/S, 3 -euy^-Ji/*, 4- eu 

2-eu^-^S, 4 -eg 5-tru ^ f^v- 

2-7'j;H, 3-7'j;i/fi, 2-fi-iH, 3 -f-x-^s, l-f 
□ >j;i/S, 2-fDU;i/*, 3-t.'D>j;i/«, l — f 5. *V u;i/£, 2-^** 
4 - -f 5 *V u i-k? v 'J 3 - k 5 y y 4 - e 

7V"'Jibi, 5-t7V'JM, 2-tf*WJ;i/fi, 4-tf*WJ;i/», 3 
v*u;i/*, 4-^7v'J;i/S, 5-f7v'JM, 3-^y?7v');H, 4- 

VfT^JM, 5-fVf7VU;i/S, 1,2, 3- h 'J7V-^- 1 -- f 

l, 2, 3- h g7v*-;b-4-^;i/S, 1,2, 3-hurv-;i/-5 
1,2, 4- h iJ7v-;v- 1 --f 1,2, 4-hUrv*-;u 
-3-^;b&, l, 2, 4 - h iJ7v'-jh 5 i-^h^vU;i/», 

5-rh7V'JiH, 1, 2, 5-5 L 7y7V'-;i/-3-^Jl/i, 1 — -f > K 'J 
ft^Ji-T, 3^J^#3Mf?>tu R z X'W^hZ> 1<E& L<tt2ffl©B«l** 

^I,n-7Dt;i/7^i, 4 V7"D t>7Ul, i/i?D7D^l/7US, 
i/^D7f/l/7;y«, y^D'OW^I, y^D^WI/7^1, v 
/W^7S, yxf]b7;;S, 7i'jyS, t'J^;i/7US, 4-f'J 

•y;Mf^7^i, ^yy'^7US, p-^< ^y^y-y^^i, 
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P-1H-1, 4-y7-fe't>-l-^^S, tM'J^S, 4-f-*^*U 
HufB-^ (I) &tf (ID fciSV^ Aai"C^n4H*XJ±tfc*9li:bT 

us;>Bl, en-;wi, f7v-;^, tkv> 

mmifim-fbti. zn^mm^^mm^m^xh^TJi^ji&tLxits 

sec-T^Hk, tert-^^;i/*, n-^>?-;i/&, -f * 

(is /h^>^, xh^>S, n-7D#*«>S, ^V7D^«>1, n- 

yhJpi/S, -fv^h*^*, sec-7b^>», tert-7 r b*v'S, n-^V^^ 
*-<>3fc, -fV^^**^*, n-^*^;i/**2/3S^ 

&mnm=?z%isX$&^mm<£&MnLiik&&zuL. i-t^u^- 

»£, 2-7y'jy-iH, I -TUf-V 2-7V3-i/-)\<&, 3-7 
Vf-*S=.)),&, 2-tDiJy-M, 3 - 1 D 'J 

t7V'j^-;vS, -r ^ y v* 'J v=.)i&, t^'jyys, 2-£^Vv;i/», 3 

^*1J-t h'P- lH-7t*t>- 1 ^^r^b h*D- 1 H-T-t? K>- 
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-T-tff>- 4 ^nh*D-iH-i, 4 -vT-fe*f>- i 

^df-frfc h'D- 1 H- 1 , 4-^T4ff>-2-^;i/*, h'P- 1 

H-l, 4-y7-b't>-5-^M, A^kh'D-lH-1, 4-vT-tff 

>-6--f;i/«, 2- ; E;i'* | j-;i/ft > 3 -^*U-;uS, tM'J/S, 2 
-Mt^D-;^, 3 -^«;i/*>j-;i/S, 4 -^^^e;u*U-;i/S, 3 

7*^7* U Vf7V'J^-;i/S, 1, 2, 3-hU^^U 

v>-4--r;i/*, l s 2, 4- h UZV U v>-3-^;i/», 1, 2, 

/^iJy^S, 4-^'Jy;H, l-t^7y-)H, 2 -f^7yxjvS, 3 
-tD'Jy^l, 2-T-fe*^-;i/S J 3-T-b'^v-^*, 2-^;U*U- 

2-^^- ; e;i/*U-;i/a^^W^ti^)o 

-< V7* h^iy*;i/^-;i/^, sec- 7 b Jry*^-;!/!, tert- 

^'Ol/ft, n-7f jl^f t^^/^'f il/S,' ^ 7 7f;i/f tiJil'/^'f il/S, sec- 
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*mmm?,~WLx% m rv (in fcsttissK^o-t rg^s 

mfmi-> %mw^mo^uffymi-, n-rot 

<iV7u\Z)im, n-73-)l&, -fV7^l/*, sec-7^;bg, tert-7*^;i/ 

^ b^>^, ih^i/l, n-7*P -fV/O^yS, n-7*b*- 

yl, <f V7*b^>», sec-7*l**'>*, tert-7 I * is &m<D7)l 3* I'M, 7 

n-rDk>7US, ^V7"Dt;V7U», y^D7DfJl/7^i, ^>7 0 
7W^i, yi?D^yfJV7;/$, i/y P^dpi/;i/T5.7^, f-JI/ 
7^7S, yiW;;S, 7^'J/i, t'Jy>7^S, ^>^;i/TS7 
£, y^yy;i/7US, 7tfJl/7^/S, h ij7Mo7tf ^7^S, 
tert-7*h^r^7j;i/^-;i/r^7», ^>y^y*M^7;;S, 'OX 
t h* 'J ;V7^;S, h g 7 ir;M^;v7 5 /l^IiS^^lt^i^^^ 
7S N ^i/Ui/S, r-bf-;b*, rnM=;n, n-7*^g;i/*, -fV7"fj^ 
£, /\"vy;H, 'fvnu'JJi/S, tn'N;^, 7J^D7-bf;H, ^7^ 
tD7tf;H, h'j7MD7-bf;H, 7opr-b^;i/S, y^D7tf 
h 'J y o □ 7^f ^Si©7;^ / -f ii/Sv * h ^ri/*;i/^-;i/S, xh 

8 



WO 00/09506 



PCT/JP99/04381 



n-yh^yA^-M, ^v7F^yAM:-;H, sec-7* h ^*>*;b^n>l/ 
* * ;u if, - ;i/*H©r;u u ^> £ ;u ^>y;my* x;i/g % 

j-fy-tifrn^j sec-7*^;i/*;i/M-^-i';i/S ) tert-y^i/^^^^e-f 
sec-r^;i/f-2i-*;w^-f ;b*,tept-^f-;i/f-**;i//^-f ^S^©/^*^ 
p- h;i/x>7x;i/*-;uS, p-^< h^-^>-<>-tf >x;i/*x;i,S, p-^M-n^ 

K/m, I^y^ Ul, n-7Dtf*W ^7«, -fVrP#*W 
*!6l«©B5fB-»iC (I) St>* (ID -C^SftaflS^toBu BrSCJ&liTtt. 

*«iB®t(i8B-Jfta (I) St>* (II) T^tiSfb^©^ $?g:L<fcJ:£3 

awtfrmm, mm, mm, mmmo^mm. mm, ro 

mm, g&, %^m, -?i"om, 7?«, ?x>8£, ^a^, u>=r«, 
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=m£Sg, %m, /9>7,)i^ym, x^>7uu*>@£, -o^>X)i^>m, 
r7'J>i, -u^>l£, h'j7;u^-Pi^^, £MK3s©£«*& 

*%m<Dmm-i$a. (i) (in T-^ti^b^rtJcK ¥gj5K5S£W-r& 

*^B^©H«ifB-« (I) &tf (ID T^£ti61b£tJX{;i^©i&&. SiiJfe 
ft ?> ©rl£t) & *^H^©|glig £ ft & o 

if s ^ h ^ & z.tit> om tpi^^ ft 5 itfi&^o 

(1) 4-^do-1-[2 - (4 -h'^U 5?;i/) xf;i/] -1H-^^V[4, 
5-c] Jr/'J> 

(2) 4, 8-y^DD-l - [2 - (4-h*^'J^;i/) if^] - lH--f ^ 
V [4, 5-c] +y«J> 

(3) 4-fno-8-^f;i/-l - [2- (4 - t^'J $W xf-;u] - 1 H- 

[4, 5-c] 

(4) 4-/7PO - 8 - / h3^>- 1 - [2 - (4 -fc'^U xfjv] - 1 H 
-- f [4, 5-c] *>"J> 

(5) 4-^pp- 2-7x-jb- 1 - [2- xfM -1H 

[4, 5-c] */u> 

(6) 4, 8-y^PD-2-7i^- 1 - [2- ( 4 -l^'J SW) xf;i/] 
-1H-'^^V [4, 5-c]*y'J>' 

(7) 4-^DD-8-/fJl/-2-7xXjb-l - [2- (4-f^U v;i/) x 
^;i/] - 1H-- f [4, 5-c] *>"j > 
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(8) 4 -7pd- 8 -7 h^v- 2 -7 x-;b- 1- [2- 
xfiH -lH-f^'V [4, 5-c]*7'J> 

(9) 4-7PP-1- [2- x^;u] - 2-h'J7MD/ 
^-lH-f^'V [4, 5-c]*7U> 

(10) 4, - [2 - (4 -t'^u - 2 - h u 7;i/ 
tP^il/-lH-^^v[4, 5-c]*7D> 

(11) 4-^dd-8-/^- 1- [2- (4-f^-'J^;u) xf-;H - 2-h 
'j7Mo/fil/- 1 H->f [4, 5-c] *7 'J > 

(12) 4-7pp-8-/> b*v-l- [2- (4-t^'Jyil/) -2- 
h i)7fl,*U*7)V- 1 f [4, 5-c] *7'J> 

(13) 4 -7 DD- 2- (4-/^7i-^) -1- [2- (4-t^'Jy^) 
x^;H - lH-'f [4, 5-c] *7'J> 

(14) 4 -7 DD- 2- (4-7 h*v7x~;i/) -1- [2- (4-f^U^;i/) 
xfji/] -1H-^^V [4, 5-c] Jpy'J> 

(15) 4-7 □ o - 2 - (4-7MD7I-/I/) - 1 - [2 - (4 - f^U 
xfjl/] - 1H--Y [4, 5-c] *7U> 

(16) 4 -7 pd - 1 - [2- (4-£*.y^;u) xf;H - 2- (4- h U 7;i/ 
^D^W7i-;b) -1H-^7*V [4, 5-c] *7'J> 

(17) 4 -7 pp- 2- (2-7'J;U) -1- [2- (4-f^U^;i/) if^] 
-lH-f^V [4, 5-c] *7'J> 

(18) 4 -7PP - 1 - [2- (4-t^'Jy^) ifM -2 - ( 2 -^x.-;b) 
- 1 H - -f 5 7'V* [ 4 , 5 - c ] *7 U > 

(19) 4 -7 pp- 2- (2--f U;u) - 1- [2- (4-h*^U^;u) x 
*-;u] -1H-^^V [4, 5-c] *7 

(20) 4 -7 pp - 1- [2- x^;b] - 2- (2-f7V'J 
;u) -1H-^^'V" [ 4 , 5 - c ] *7 'J > 

(2D4-7PP-2- (5-^f;i/-2-fi-;i/) -1- [2- (4-f^'J 
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x^-;i/] -1H--T [4, 5-c] *J U> 

(22) 4 -*dd- 1- [2- (4-t^'Jy;i/) -2 - 
- 1 [4, 5-c]^'J> 

(23) 4-^;u-2-7x-;u- 1 - [2- ( 4 - U xf;b] -1H 

— f [4, 5-c] *y y > 

(24) 2- (4-7WD7i-iV) -4 -p< 1 - [2- 
x^] -lH-^f^V [4, 5-c] *>"J> 

(25) 4-^f-;u- 1 - [2- xf;v] -2 - (4-h'J7;b 
tD^^7ix;i/) - lH-f [4, 5-c] 3V'J> 

(26) 2- (2-7'J;i/) -4-^^-1- [2- (4-f^U^;u) xf;b] 
-lH-^^yv[4, 5-c]^7'J> 

(27) 4-^f-;V- 1- [2- (4-f^U^;i/) x^;i/] - 2- (2-f-x~;i/) 

-iH-f^v [4, 5-c]*yy> 

(28) 2- (2-^*V'j;iO -4-^^;b- 1 - [2- (4-^'J^V) x 

- 1 H-W 5 *V [4, 5-c] <J> 

(29) 4-^3^-1- [2- x^;b] - 2- (2-f7V'J 

;u) -1H-^^V [ 4 , 5 - c ] > 

(30) 4-/5^-2- (3-/fil/-2-fxxjV) -1- [2- (4-f^U 
SW) xf;v] - 1 H--f [4, 5-c] 

(31) 4-/5^-2- (5-/5^U-2-5f-x-;i,) -1- [2- (4-f^'J 

x^;i/] - 1 H->f X¥v [4, 5-c]^;'J> 

(32) 4-/5^;i/- l- [2- (4-f^'Ji>*;i/) xf;p] -2- ( 2 - fo 'J ;u) 
-lH-^f^'V [4, 5-c]*yu> 

(33) 4-/5^-2- (l-Xf^-2-tnij;i/) -1- [2- (4-h'^'J 
SW) x>;i/] -lH-f^v [4, 5-c] *J U> 

(34) 4 -0 dd - 6 , 7 , 8 , 9 h^h h'D- 2 - 7xn;b- 1 - [2 - (4 
-tr^'J x*-;b] - 1 H-«f [4, 5-c] */ ') > 
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(35) 4-7dd-6, 7-yt Fn-2-7i-JI/- 1 - [2- 

jl) x^;i>] -1H-^^V [5, 4-d] *>7o^>7 [b] f'Jy> 

(36) 4 -7 do - 2 - 7xx;u- 1 - [2- ( 4 - h'^ 'J x -1H 
-4 K TV [ 5 , 4-d]fxy [3, 2 - b] f U v > 

(37) 4 -7 dp- 2-7 x-;i/- 1 - [2- (3-£^U^;i/) x?-;i/] -1H 
— f ^7*V [4, 5-c] *7 U> 

(38) 4-7no-l- [2- (2-^;i/^U-;i/) x^;u] -2-7x^-1 
E-4 l^J [4, 5-c] *y 'J> 

(39) 4-7oo-2-7xx;b-l- [2- (l-^y-il/) -1 
H-^7V [4, 5-c] *7l)> 

(40) 4, 6, 7, 8, 9 -^>77dd- 2 -x h^>>^^-;i/- 1 - [2- (4 

x?-;i,] -ih-^^v [4, 5-c] *y i>> 

(41) 4 -7 DD- 6, 7, 8, 9-rh7t HD-2-t KoJpy^f;i/-l- 
[2- (l-t^y^) x^;i>] -lH-^f^V [5, 4-d] y^OA 

77 [b] f'J^> 

(42) 4 -7 DO - 2 - (3-/^-2-fx-jl.) -1- [2- (4-fc^V 

x^;b] -1H-^7V [4, 5-c] +y'J> 

*fgW©BuIB-fcS (I) Xtt (ID T*7?^tl£lfT#i& 1 ^'VfU^ 

(I) -C^^tii»^t)(3ouTM^tl5i0j3t-S^ zn^cDWi^^ 
(ciuIB-^ (ID T-^^n?.^b1^tI* s ^^nTV^^ci:iigB^T"$)?)o 

*^0^{b^tl©^l©^^i:UT(i, 43il¥3- 2 0 6 0 7 8^Xti^ 
^h*D> (Tetrahedron) , 51 #, 5813H(1995*£) izm^nxu^ 
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(IX) (X) 



U4\ RH±7m&xi±7)i*)imz£:L. R«immm! L x&T)v*)i<&zm 

U R '" ttR 1 fcPI** (fc«U 7kl£S£P$<) £HU R 3 , m&tfASfctliy 

HP^s igll:l3^tlt -jftjt (III) T?^£ft5fc^SftK*>8M65©# 
4TXtt*#4flET,*BI»^fS«W»«©=. h Dfl:SI£ffl^T\ 0°Cfr£> 2 0 0°C 

h;Vx>^©&&©££TXtt2M¥£T£, 0°Cfr£> 2 o o°c©lBir-S(B-r*i: 

iz J; 0 . -K (V) (Dit&MZmZ ZtWT'ZZo 

XS3 tjs^ttts -Iftit (VI) TfjfcSiiSTSVfcHRS; (V) (Dit&VQZ. 
N, N - y / f A 7 Xli h >|0gl^ s h'Jxfjl/7^>, S 
88* U ^ A3?©i*a©#£TXf±##£Tlc, - 1 0"C*»?>iS«oa»iBfiE©HI 

■cE*rac:i:fc:<fc»K -asa (vii) oft^Mi5;i:tft#5o 
xg4t:*5^T{^ -Has (vii) ©-fb^ftsa^&iaTc^ fiw^iis e^, ^ 
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□a^iiTutTs HRS (VIII) ®<b£tl£f#3££:#T-g6o 

3 ft £ ©jg£ig&!k 0 °Cfr h *«©JB«EiaflE0HrtffT -5 - £ g S o 

Xg5£:|3VvTfciU -flS5£ (VIII) ©fb£$Ji^ (XI) , (XII) X 

J± (XIII) 

R '' C (OR) 3 (XI) 
R 1 ' COX (XII) 
(R CO) 2 0 (XIII) 

T-^£ft-Mb£tl£, h l )3L?)\sTl>m<Di8L&Mm. X(iJS&, p-h;i/x>* 

(i#MT(^ o°cfr£ 2 0 0"C©ffl-C£jfc-rac:fcfc«fc»K HftS (IX) ©fb 

x«5fcttfcS£i£fcLT\ x«6fc:;i3VvCHlS55 (VIII) (Dit&Wt, ft© 
HftS (XIV) 

R CHO (XIV) 

u<k r t±R 1 hPim (teu *»as»o £StTo ) 

T"*£ft3<b&$l£> 2, 3-$>*nnr-5, 6-yy7;-l, 
y>©#STs r-bh-h'J;U, 1, 4-^^-^1t>, rh7kFD77>|® 
M<K 0Vfrb®&<DMfaUl&WWlT:5Lfot2>Z.tlZ£t). -jftSC (IX) ©ft 

X, X*t5XttX«6(cfU>a£i£fcLTx Xg7t*^THlfSB-lB;a (VIII) 
©ft^llilftOHRa (XV) 
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R''COOH (XV) 
U4\ R (£R 1 b-M^M (fcCU fc^f- ) 

2 0 O-CCDBa-CSJiB-rS^iltiD. -IftSC (X) ©<b£$l£*§5;:J:* s T-#s 
-flga (X) tis^TR 5 #zRK*ft&1"*^ xg8ti3^Tig^flsT 
-iftS (IX) ©fbi§rt>£f#3;:2:#T-#£o 

g$£&ss*©i?M£-r5 (ch 2 ) ..ascfe^L^a^Jsi^*^;!/*^^;!/** 

©«a£t c «t»)(SSILfc^tsai & Jfi*^Js W x. « > t}- ^ $, ts-fb u > , 

Si&O^&TXttll^STfcis 0°Cfr£ 2 0 0"C©HT*KJS&*fH\ Sfc#S£ 
jiBi;-cm»CJ:'Jltt«»-r*c:i:t:«fc»)s R (IX) © 

^B^ft0^2 0MST:(t -ftj* (VIII) ©fb£«> HJ**y> 
x*>, 1, 4-P**?y, rh7kFD77>, N, N-y/fM^A7 
*k (XVI) 




(XVI) 



(5£4\ R 3 , R 6 , m&VASttB!ljfii;P*»S*-ro ) 
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ns^£3*«#»£©w«"t"* (ch 2 ) m mz&&Lteummm?z, m& 

i&gtjfcfcTs mast:«fcDlK«a-r5ifct«tDs -IKS (XVII) 



(sfrK Ztt^SSte^U att lXl±2©6«£i*U R 3 , R 6 , m&VAM 



R 3 — (CH 2 ), 




(XVII) 
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D«7A, 7y<fb±HJ^A, 7 9ftUf>A, JHb*U»bA, Mi^M^A, 

3$fls*U£A, 3«Mb^b USA*) i:^s $Mf\n/x;i/**5/K, N, N- 

8-77H?>-6 Sff ©ffiH»»tt«IE©*STXtt*^ST Cx 0 °Cfr e, £&©£ 

*«WMb^4fcOfg6©^ifi-CH:, -ftsS (D ^ R'tf&MgT* (CH 2 ) 
h U 7;b^D^^;u^©{S«^^TSfia^S*m«li*T-feS 

j&Xli^««i^*fflv^fcSttia7cSJi&^t:«fc>)s -IKS (I) ^ R 3 #K8f 
S (CH 2 ) m *{z^t^^^^^* s )3^II$tifc^^M^STfe^ 

li^ * 7r v - © * f-* > * * ^ > s> * -© Xtt##£T C > * 
xf-;i/, 1, 1, 4-^#*tf>, 
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8, Bf1M¥#n JfiSi: Ltli, * h U U A^©7*;u£ U#Ss 

SfcKlTcRJfeBU ^7y«7Aj^*, ^-;i/^>XtK& 
$0»l£&£«iMK£JBv^ **7-;i/, x*7-;i/, n-7n/v-;Hf 

£T£, Hfr&$tt®»%&&©n-?x fE*f)2 0 0 kg/cm 2 ©fl£±|-etTO 

*«Wfc£»©8 7©£jaifc"CfcJu R z ^^^-t-fes-^ (i) ©ibi^r 
t)£MS£^UT&=l^7x7-;i^ft£, 7K^b^ h U «7 A-todcKfls* U 

#£TXtt##£T£ s 0°Cfr£ 2 0 0 , C©IStfiJ6t5lkC«t ^ R 2 
h U"7A«f©tBa6©#4fiETX«±*#STt:, ^ **7-;U, x#7-;i/, n-7* 

D/v-;Hf©^;ni— ig{b^f-u>, l, 2-v7odx^>, n, n 
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ftT-Z:EifoTZ>Z.tiz£t) s ( I ) 4", R 2 # 1 L < ii 2 

2 #p-/ h*i"<>yfr7i it-Sty)*, m%m^xn&i%m%.fotz>z 

£fflVMT. mE^?> 2 0 0 kg/cm 2 ©E;>}T-fT-5d^#T-£ So g££ffll^cJ& 
-y^npx^>, 1, 4-^^dr^> 5 rh7kFD77>, Wbx>, N, 
t>x*^>yt-©$STXIi##STl:, JIB, SK&, h«;7;i/*D»K, 

*«flBft^%©«l 10£j$8rCfcfcs -IttS (I) ^ R 3 #x^l/>$;;fr:ir 
*>^£ffi&S£LTWt-&fSffl^SI^Sl^I*T-fc£^b^^ M, ilfbzkH 

U>, 1, A-i>**V>, rh7kFD77>, x*y-;i/, n- 
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N , N-^^^l/*;^75 K3|©&&Xtt£ne> ©£*&$£© 
§4TXtt##4Tl:, 0°Cfr?> 2 0 0°C© ETC 

(I) <K R 3 *^JrVS^MMi:LT^-r?>fig^^^^il*T-fe^^ 

«^ (XVIII) 

R 7 -0-NH 2 (XVIII) 

N, N-^^WJl/ATU', 1, 7- h7k b*D7v>Xli 

h ;i/x>*fCD»S|fK 0 "Cfr J§^©M«E®e©P5T-S*B-r S C il Cfc t> * -» 
i£ (I) R 3 #t FD + y^ 5. ;&%.&T)i3*i"( um^m^tLX 

*«Ha<b^«5©Sl'3©^rit»T?l±x R z tfi&«H^T-fca-J&5£ (I) ©lb 

<fc tK x* y-;m©T;u^-;i/^lXlic.ti^©^7K 

#**jrFC&*HR55 (I) ©lb£rt) So . 

*«Wib^«J©» 1 4 ©£0jc&T'«U -IRS ( I ) * s R '^R^-TS ( C H 2 ) 

t, jSi&l*m£ffl^TJ5Ji&£-e\ SSffi-lRS ( I ) 4\ R 3 #Rm£T3 (CH 2 ) 
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Wl/X>, t'Jy>, xho^>-bf> N 1, 2-v^DPx*>, 1, 
*V>, x*y— n-7"P^y-;i/^ti7j<, feS^(i3tL?>©^ 

W(7)^ST3l(i#«Ts h U x^r ^ > , Jk@££ 'J r> LmcD^ 

l -tuitfirVz. igfby *>;ui/*x;u, Jtfbp- Wbx>?;;i/* 
x;b, JM4bp-7 ^tfP'O-fc? >*;i>*x;i,, t>v$y, T)i*)i<yis$>>, =f-t 

^wit-sworn 1 5®m^i±^ -jksui) <k r 3 #p&iT3 (ch 2 ) 

jSTS-^tctD. (I) R 3 ftTO-f& (CH 2 ) m S(i^L^^ 

*mm&W(Dmmi3&(D}h%%M**mfat & o 1 1 1> — cviid 

TTP^nSft^fctt, -SBfi»'fb^«"r-»t), ffl*BU Journal of Medicinal 
Chemistry, 1 8#, 7 2 6M ( 1 9 7 5^) ; PJ, 3 3#, 1 8 8 0M ( 1 9 9 
0^) ; 1, 4 0i, 1 7 7 9H ( 1 9 9 7^) , BFBftft&HgS 9 7/2 0 8 
2 0^, 3-oy;TOI12 23124^ (1987 fp) ^£^£ftT£ 
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£©«fcUT«££naiiria-«5t (i) xii (ii) T?ws*ia*r«fciH- 
^j, m&i. mnm, mm, ^p^m ^ooyrMoip^ 

¥W£»^5*iBi)n«J*iQ*s tfi££«fc assure 3 3« Witt, mnMRV£. 
t:;i//f-;i/-b;i/o-x, #»J K-)ivu y , ri*R#J UtTT/B^ 

Ptl/>^'J3-;i/f) , pHSSSftiJ (*RttXtt&l!t©B&3^tt££) , ^36 

-Bii^LT, Jgnfe4T-0. 1-1 0 0 0 Bg«JK. *«P»#-C0. 0 1-5 
0 0 ngl^ 1 B 10Xi£Mtc#ttT&#TSCh#-e£3o fcofctu ^© 

H££*l£&©-ei±&Oo 
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S4"OB8!§(±^n^ti^©ifP*$^ToPh:7x-;b,Bn:^>v^, Boc : 
tert-7'h^v^;U^-;i/, Ac: Ms: * $ >7;i/*~;i/, Ts : p- Wl/X 

>7,;U^-;i/, Me : Et : n-Bu : n-7>;b D 

#%#'J 1 

N- h ij 7 x^;m f iv- 4 - t^U y >*;vt:>ixf jl/ 
£UT. -i V-^u^>^x^;i/7 6 . 5gSVh'JiW5>8 1. 5 ml 
(DiIlb/^> 7 5 0 ml ig^J&fl: h 'J7i-iM^>l 4 9 g£3H]t#(:)- 

-f i^a^li 1 8 4 g©)^felS B B D ^ifco jl^ ^-jvt^n^LXs ill 
£14 7. 5- 1 4 8. 5°C©^fe7°UXA^^tffco 
TcfK^fll C 27 H 29 N0 2 

SHIS C, 81.17 ; H, 7.32 ; N, 3.51 

»fi C, 81.19 ; H, 7.22 ; N, 3.44 

#%0d 2 

N - h 'j7i-iW^b-4-fMJy^^;-il' 

2K#Ts zkSMbUf-^ATJI/S-^A 10.6 gO&zkx F7tFD77>3 

1 1 2 gCDfifzKT 1 h7th*n77>4 0 0 ml JSffcfcSST U MT* 4 M« 
Lfco £JfcS£4&C*i*Ts rh7hFD77>}:10 %*&tt>1- h U 7 A?Kj§ 
iOlMi^Tbfeo U rh7tFD77>tam ^Lfctt 

rS^MUTff^n^^eiH^^^^y-^T-WtT, 8 4. 2g©*Bfe*£§ 

rtmmm c 25 h 27 no 
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mmm c, 83.99 ; h, 7.61 ; n, 3.92 

C, 83.79 ; H,7.74; N, 3.94 
##0O2©;6&£&oTx #%0>]3©<b£tl£f#i£o 

NMRX^^ h;u (5(CDCl 3 )ppi: 1.26(lH,brs),1.36(2H,brs),1.45-1.58(4H,m) 
,1.67(2H,d,J=12Hz),3.05(2H,brs),3.74(2H,t,J=6Hz) > 7.14(3H,t,J=7.5Hz),7.24 

(6H,t,J=7.5Hz),7.46(6H,brs) 
IRX^^h^ v(liq.)cm-' : 3416 
T**^* h;i/m/z : 371(M + ) 

###i]4 

^>7Ji/*>B£ (N-h'j7x-;Mfiv-4-t:^ l J^) 

?K^Tx N- h U7xx;M?-;i/-4-t^l)^>X*y--;u8 4. 0 g&t>* 
h U x^-;i/7' S > 3 6 . 2 ml ©^tRx h7h Fp77>4 2 0 b1 ffi-fb 

gfcfifco ilfb^ ^ V ^^-^©Mfr^ 15^11 bTs B^12 9. 5~ 
1 3 4 , C©*8fe7' , JXMKil£f§fco 
7C*#*r«[ C 26 H 29 N0 3 S 

SUfl C, 71.69 ; H, 6.71 ; N, 3.22 

lit C, 71.68 ; H, 6.47 ; N, 3.19 
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##0'J 5 

2- (N-h l J7i^Mfil/-4-t^'Jy^) x^;b 

HjM : 1 1 1 . 5-1 14-C 
7C*^*fffi C 27 H 31 N0 3 S 

IjH C, 72.13 ; H, 6.95 ; N, 3.12 

Hifcffi C, 72.03 ; H, 7.12 ; N, 3.14 

4-7y M*\H/-N- h 'j7x-;Wf;Vf^'J^> 

**>;ut/tf (N— h 'j7i-;Mf^-4-txij^) ^;b6 0. 
0 g WT^jbt h U >7A 1 7 . 9g0&zfcN, N - L>T X h* 3 0 

0 ml fiM\%Jk. 7 0°CT- 1 7WHHHl#Lfco £Jfo&««at£U »tt*a»i< 

J£&&#»kU SiSSibfe. f#£>tifcll&£, i^y-;bi;n-^dr-9-> 
t;Ji«#LT4 2. 6 g©^felg^^f#fco ^^y-J^yx^l/X-r;!/© 
MMfr^S^JILTs 1^1 0 3. 5- 1 0 5. 5°C©sefe&£^£f# tz<> 

^mmm c 25 h 26 n 4 

mmm C, 78.50 ; H, 6.85; N, 14.65 
m%m C, 78.45 ; H, 6.74; N, 14.82 

mm 7 

2- (2-T9 Kxfjl/) - 1 -b'^U v>*^^>i?tert-7"^;i/ 
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2 -(2 - t KD^ryxf;i/)- 1 -f^'J ^>*;i/^>^tert-yf-;i/4 6 . 
7 gSt>" h U x^;i/Z 5. > 3 1 . 3 ml ©^Kx h7t h'077>3 0 0 ml 
izJkttTi&ib/ # > 1 5. 8 ml £-$T Lts^fiT- 2 ®?3&ft tfco 

4. 4g©ife^Hfco &W?s m^titz^m^y^iti-hV^^2 2. 9 
gMN.N-^^WM?^ b* 2 2 0 ml ^flU^T 7 0°CT- 4 BSFhW* tfco 

JlllfflLfc.aatt**fc^Att7kT«i*jft»»J!^Lx»«*B*L-Cs 4 3. 
2 g©Jtfer$ft£f#fco 

NMRX^^ h;i/ (5(DMS0-d 6 )ppm : 1. 20-1. 32(lH,m),1.40(9H,s),l. 48-1. 58(5H 
,m),1.60-1.68(lH,m),1.88-1.96(lH,m),2.71-2.78(lH,m),3.28(2H J t,J=6.5Hz),3 
.80-3.86(lH,m),4.19-4.25(lH,m) 
IR7^^h;b vdiqjcm 1 : 2104,1692 

4-^-^rV- 1 — tT^U v>7-fe hx h 

4 -e^ 'J i^y >■ -tSK* • -7jOnt)2 5 . Og, ^DOT-fehxhU;H 
1. 5 nil M^-f V7D ^;i/xf > 5 7 . 0 ml©r h^h Fo77>2 
5 0 ml 1 0^S«tLfco £)&l£TOt)«£U fiffitfigfP^K^ 

± M; JbDitTs (10:1) (omM^tAth 

>0iB»n?ifc»LT 15.7 g©«tfSfe*£g£»fco 

NMR7^7 h;U (5(CDCl 3 )ppm : 2.53(4H,t,J=6Hz),2.91(4H,t,J=6Hz),3.66(2H 
,s) 

I h;i/ v (KBr)cm' 1 : 2232,1714 

-?77^9 b;Um/z : 138(M*) 
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mm 9 

4- (tert-^K*^*;i/^=;i/r^y) - 1 -W) V>T* b- h 

M : 1 4 7-1 4 8°C 
7C*#*Hi C 12 H 21 N 3 0 2 

Sfmifl C, 60.23 ; H, 8.84; N, 17.56 

$mM C, 60.08 ; H, 8.63; N, 17.55 

##0!l 1 0 

tpy^ji^ym. (N- h 'J 7i-;^f;v-4-^U ^f-;i/9 o. 
4g, 3^7ft*'J7A3. 5 0gSV'>7>ftth'J')A2 0. 3 gOfttaKS^ 
^;i/*;i/*^> F 4 0 0 ml Siltt^s 9 0°CT* 5^P B m#tfco SiBS^ftlt* 
£ An x. T »x ^ ;i/-c lii t tz o ffltt & * k HSft AJfizk x- Ji ifeifcfr &ffiizK u , 

-)UDmmfr^M^LT, ib&l 3 8-1 3 9°C©ftfi*gg£&)fco 

TtMftmm c 26 h 26 n 2 

mmW C, 85.21 ; H, 7.15 ; N, 7.64 
%MM C, 85.35 ; H, 7.26 ; N, 7.62 

##001 OO^lCioT, ##0ijl 1-1 3©fc£«f#fc° 
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m 






11 


phsc O 




*$fe&H(MeOH-Et 2 0) 
mp,1 58.5-1 60.5°C 

nmfttirm c„h 28 n 2 

Strafit C. 85.22; H, 7.42: N, 7.36 
HSfctit C, 85.21; H. 7.52; N, 7.34 


12 


BocNv^/ 


L^CN 


SSfe^'J XA#J|(iso-Pr 2 C-n-Heptane) 

mp,48-49°C 

5c3t##ff£ C l2 H 20 N 2 O 2 
Sli fit C. 64.26; H. 8.99; N, 12.49 
Hg&fit C. 64.01; H. 9.24; N. 12.35 


13 


r 

BocN,^ 


0 


*SfefSJI(iso-Pr 2 0) 
0^,89-90*0 

Slrafil C. 58.39; H, 8.02; N, 12.38 
HHfii C. 58.31; H. 8.01; N. 12.37 



mm 1 4 

N - h 'j7i-;M^-4-^^>Si 

N-h'J7xr;Mfjl/-4-^ l J^>7tb-h'J;V2 1. 2g, 10% 
7miti- h >) t> Aymm 1 2 7 ml y 3 1 2 ml ISi^ 7 4 mkm 

^ff^nuT. ife^i 9 7-2 o 9°c (frM) (Dmmm^mtzo 
nrnftmrn c 26 h 27 no 2 
mmm c, si.oi ; h, 7.06 •, n, 3.63 

Hlfcfil C, 80.85 ; H, 7.17 ; N, 3.70 
1 5 

N — b 'J7i^M^-4-^'J v>M2 3.6 g,«#U^A 1 6. 
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9 g&tfJHbx?-;i/5. 0ml©f«7kN, N -y^f-^*il'A7; K 2 3 0 ml f& 
9 0°CT- 5 KB8*»UfcoJtt«»«xRJ©S^«t*SV»»if-^*ftl^H 
«ftBLfclSS*a*U 7kT-^tT2 0. 6 g©«figiSit. *9J-)\* 
h7t F0 77>©^f»SIS B B HbT, Ml 6 5~ 1 6 

5g3#*t<B C 28 H 3 ,N0 2 
Sfrafi C, 81.32 ; H, 7.56 ; N, 3.39 
mm C, 81.08 ; H, 7.69; N, 3.43 

mm 1 6 

4-t^rV-l-^ l J^>7th-hiJM0. Og, xfl/>^U3-;i/ 
2 2. 6 g&tfMzKp-Wl/x>;*;i,*>StO. 6 2 g© 1 0 0 ml ®m 

3) S*m*MEfcbfcT;b^±*7A^P h^77-f-«lTs 12. 8 

NMR^^^ h;b 6(CDCl 3 )ppm : 1.78(4H,t,J=6Hz),2.69(4H,t,J=6Hz),3.52(2H 
,s),3.96(4H,s) 

IRX^^FJl/ v(liq.)cm-' : 2230,1094 
v**^ b;i/m/z : 182(M + ) 

mm 1 7 

5 0 ml %mk*\Z^4-7V K/^^-N- h ij 7i-iK^M:^ l iy>4 7. 
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7 gO&zkT- h7tKn77>2 5 0 il m&ZmT U ^ST- 4 V%W\mft Ltzo 

»%*<euT 4 8.i g©ife»ft*»ft, 

NMR*^* Ml/ (5(CDCl 3 )ppm : 1. 14(lH,brs), 1.36(2H,brs), 1.48(2H,qd,J=5, 
2.5Hz) ) 1.68(2H,d,J=11.5Hz),2.59(2H,d,J=6Hz),3.10(2H,brs),7.14(3H,t,J=7.5 
Hz),7.25(6H,t,J=7.5Hz),7.47(6H,brs) 
IRZ^ZhJl v(liq.)cm-' : 3056,3028 

nfrmm^xx^z wu : c 25 h 28 n 2 

Hsraft m/z : 3 5 6 . 2 2 5 2 
III m/z :3 5 6. 2 2 5 0 

mm 1 8 

4- (2-7^;xf;b) -N-h'J7i^Mfil/^'Jy> 
7K^T, zKJlMby*">A7rt>$ = '7A2 1 . 7g©i*r h7t KP77>3 
0 0 ml ft6Ett2 8 . 1 g©»r h7t h'D77> 1 0 0 ml Si 

$iTlt3 0«flLto ^^TvK^T, N-h'J7 - 4 - k.' 

^ijy>7-trh-f-U;W0.0 g^^T 1 h^tKo7v>300 ml 
TUT. Mf6ll#IHH»#Lfc. /K^Ts SJSI^Itr h?t h'D77>fcl 

&flfckU iS«ESe*LT7 1. 4gOife»ft*j|ft, 
NMRX^^7 h;b 5(CDCl 3 )ppm : 1.18(lH,brs),1.35(2H,brs),1.40(2H,q,J=7.5 
Hz),1.48(2H,qd,J=11.5,3Hz),L63(2H,d,J=11.5Hz),2.67(2H,t,J=7.5Hz),3.05(2 
H,brs),7.14(3H,t,J=7.5Hz),7.24(6H ) t ) J=7.5Hz) ) 7.47(6H,brs) 
IRy^^Ml/ v(liq.)cm-' : 3060,3032 
S«-77>7,^7 h;U : C 26 H 30 N 2 
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mmm m/z : 3 7 0 . 2 4 0 9 
mmm m/z : 3 7 0 . 2 4 0 0 

##0<J 1 9 

4- (3-7^7Dt;;i/) -N- h 'J7ir;Mf;V^ , Ji ? > 

NMR*^* (5(DMS0-d 6 )ppm : 0.95-1. 05(lH,m), 1.19-1. 35(6H,m),1.41( 
2H,q,J=11.5Hz),1.62(2H,d,J=11.5Hz) ) 2.47(2H,t,J=6.5Hz),2.93(2H,d,J=11.5 
Hz),7.15(3H,t,J=7.5Hz),7.28(6H,t,J=7.5Hz),7.38(6H,d,J=7.5Hz) 
IRX^h;!' v(liq.)cm'' : 2972,2920 

mm 2 o 

2- (2-7?;xf;b) - 1 -K^y$>>*;i>jtf>Ktert-7 > f\M/ 
2- ( 2 - 1 -fc^'J ^>£;i/#>^ tert-7*f-;U4 3 . 0 

g&tf 5%/^^£AJ^l2. 1 5 g(D**;-K2 1 5 ml ii«4s.Siaf 9 

NMRX^^ (5(DMS0-d 6 )ppm : 1. 20-1. 30(lH,m),1.38(9H,s),l. 45-1. 58(4H 
J m),1.72-1.82(lH,m) 5 2.34-2.47(2H,m),2.65-2.76(lH,m),3.18(2H,t ) J=6Hz),3.7 

8-3.85(lH,m),4.13-4.20(lH,m) 
I RZ^t h;u v(liq.)cm"' : 2976,2936,1692 

1- (2-?;;i^) -4, 4 -x^UV^^i/f^U 

4, 4-xf l/>>?^^y- 1 -f^'J v>T-fe h- h U;H 2 . 7 g&tf^ 
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*j>T)\, 1 . 3 ml RU2%T>^~TA9 y-Jimmi 1 3 ml ©K«ifc£ 
SSs 5 0ME-C2 O^H^tt7K3Rfttfco U 

: *f>;—)\,= l 0 : 1) T*MLt\ 10. 1 gOlfeift 

NMRX^^ h;i/ (5(DMS0-d 6 )ppm : 1.58(4H,t,J=6Hz),2.37(2H,t,J=6.5Hz),2.4 
2(4H,t,J=6Hz),2.57(2H,t,J=6.5Hz),3.84(4H,s) 
IRy^^Ml/ v(liq.)cm"' : 2956,2884,1094 



09 




$5 14 


22 


BocN. 

^^^^ NH 2 


NMR X^NU 6 (DMSO-d 6 )ppm:1.02-1.12 

(1 H,m),1 .1 6-1 .50(1 4H.m).1 .53-1 .60(1 H,m),1 . 

70-1. 77(1 H,m),2.56(2H,t.J=7.5Hz).2.75-2.83 

(1H,m),3.65-3.78(2H,m) 

[R 7,^h)l V (liq.) cm" , :2980,2936,1 692 


23 


NH 2 


NMR X^HU <5(DMSO-d 6 )ppm:1.40(9H,s 
).1.55-2.00(2H,m),2.50-2.65(1H > m),2.75-2.9 
0(1H,m).2.90-3.50(4H,m).3.60-3.90(3H,m) 
IRX^M/VOiq.) cm"':1700 


24 


BocHN^^-s. 


NMR Mb <5 (CDCI 3 )ppm:1 .1 5(2H,brs). 
1 .45(9H.s).1 .85-2.00(2H.m).2.00-2.20(2H.m) 
.2.30-2.50(2H,m),2.60-2.95(4H,m),3.40-3.60 
(2H.m),4.46(1H.brs) 
lR7^>7HUj/(liq.) cm':3332.1692 


25 


Boc 


NMR 7.^<7h;U<5(DMSO-d 6 )ppm:1.39(9H.s 
).1 .58-1 .66(1 H.m).1 .68-1 .90(5H,m).2.47(2H.t 
, J=7.5Hz),3.1 3-3.22(2H,m),3.68-3.76(1 H.m) 
IR T^hlU V(\\q.) cm-':2972.2876,1696 
"54.3° (c=0.1, DMSO) 
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##0|J 2 6 

5, 6 hDfxy [3, 2-b] h*U^> 

4, 5-ytFD-7-tFD^ry-6--hDfiy [3, 2-b] f'Jy 
>- 5-^->2 4 . 8 gM*^>M'J>8 7 ml 6 0°CT-2 4B3 

R9fll#Ufco EJ&**a«U %m*i&<t*3-l'>t**;-)l (10:1)© 

HtH'fb^^i/>h^^7-;u (10:1) oiitiiKlto ^rbfc*^W 

n-\^-tf-> (1:3) S»tbJgJifcbfc'>U*y;P*7i»^DTh^5 7>f — "C 
Hit, 10. 6 g©*»felBg*fcfc. n-^W>i)^II5 B B B tt, Bkj&9 
6-97 °C© W^^^fffco 

NMRX^ h;i/ tf(CDCl 3 )ppm : 7.61(lH,d,J=5.5Hz),8.07(lH,d,J=5.5Hz) 
IRX^7h;U v(KBr)cm-' : 1540,1368 

Ml/ ffl/z : 248,250, 252(M*, 9:6:1) 



##$J2 6©^SC^o-C, ##0H2 7-3 2<7Mb£tJ£f#fco 



## 






27 


CK 


CI 
N 




SfciSfelSA 

NMR 3.'<$HU$(CDCI,)ppm:7.87(1H. 
dd.J=9.2.5Hz).8.06(1H.d,J=9Hz),8.24(1 
H,d,J=2.5Hz) 


28 


Me. 


CI 

c6 

N 




*ife*SA 

NMR X^^h/U 5 (DMSO-d 6 )ppm:2.62( 
3H,s),7.78(1 H.dd. J=9,2Hz),7.96(1 H.d, J= 
2Hz),8.05(1H,d.J=9Hz) 


29 


MeO^ 


CI 


.N0 2 
CI 


NMR 7x^^h;l/d(CDCI 3 )ppm:4.01(3H. 
s).7.42(1 H,d, J=2.5Hz).7.55(1 H,dd,J=9,2. 
5Hz),7.99(1H,d,J=9Hz) 
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CI 

CO 




3tfe£H(iso-PrOH) 


30 


^N0 2 


mp,182-183°C 
7C^##r fit C.HjCLNjO, 




N N 


V CI 


SaiiiC. 39.37; H, 1.24; N, 17.22 




H&filC, 39.37; H, 1.02; N, 17.25 




CI 




&*ifelS#JI(n-Hexane) 


31 


^N0 2 


mp, 64-64. 5°C 
7C^##rfil CaH 8 CI 2 N 2 0 2 




v N 


CI 


StrafitC. 43.75; H, 3.26; N. 11.34 




USHiC. 43.77; H, 3.02; N, 11.44 








3iitfetttti&(n-Hexane) 


32 


,N0 2 


mp,94.5-95.5°C 
Ttmfttf fit C 8 H 6 CI 2 N 2 0 2 




N 


"CI 


SlmiilC, 41.23; H, 2.59; N, 12.02 




USHitC, 41.12; H, 2.64; N. 12.01 



mm 3 3 

2 -7 □ □- 3 h P - 4 - [2- (N — h ij7x-JMf^-4-t!^ l J 

2,4-^^no-3--ho^y'J>22.6 gWb'JxW^l 3. 
OmlcDN, N-i^^f;V*;i/A7^ NOmlMt^ frtismftTs 4- (2- 
7;;xfjl/) — N— h U 7 x^jMfM^^'J v> 2 3 . 0g©N, N-vV 
fW;i/A7? F4 0 ml igMaTFU ^ST* 1 «fffl»»bfc. EJ6S£%£ 
»Kxf-;u»v***niL, <Jf(BLf^l§»u »ixf;i/kyif;n-r 

;i/T-JH*»LT, 2 6. 9g®« B ^flL N, N-i^^^*J^7^ 
Hhl^itx^;KD?g^^P,^ a s BtT, i»&2 2 3. 5 ~ 2 3 1 °C (#8?) OS 

7C*»«ffi C35H 33 C1N 4 0 2 
Mill C, 72.84 ; H, 5.76 ; N, 9.71 
III C, 72.64 ; H, 5.80; N, 9.82 

###|J3 3©^C^?t^ #%0iJ3 4~6 0tfMb£t)<l:i#;£o 
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R 3 — (CH 2 ) m ^, 



## 
m 


B 


R 3 


m 




34 


CI 


Ph>c C 


2 


Stfe$SJI(CH 2 CI 2 -iso-Pr 2 C» 

mp.1 96.5-1 99.5°C(#fl?) 

TCfSttfM C 35 H 32 CI 2 N 4 0 2 
SUfii C, 68.74; H. 5.27; N. 9.16 
H^fil C, 68.47; H, 5.31; N. 9.18 


35 


H 




1 


ftfe*SH(MeOH-THF) 
mp,214.5-225°C(#fi?) 
7Cf$l#«Ffii C 34 H 3) CIN 4 0 2 
Sfilii C, 72.52; H, 5.55; N, 9.95 

mmm c. 72.54: h, 5.62; n. 9.82 


36 


H 




3 


ftfefSH(MeOH-iso-Pr 2 C» 
mp,1 76.5-1 83°C(#fi?) 

jtmftmm c 36 h 35 cin 4 o 2 

Msmfe C, 73.14; H, 5.97; N. 9.48 
! Hi&fil C, 73.33; H. 6.04; N, 9.36 


37 


H 




2 


Hfe*S B B B (MeOH) 
mp.1 28.5-1 29.5°C 

jtmftVife c 23 h 25 cin 4 o 2 

till ~ *\. Mm % — . jr» v— ' a -A ■ ■ F"* rf> & * 

21 It fit C, 65.01; H, 5.93; N. 
13.19 

lil C, 64.96; H. 6.03; N. 
13.27 


38 


H 




0 


ItfefcJKAcOEt) 
mp,199-202°C(#fl?) 
7C*»«f fil C 19 H 23 CIN 4 0 4 
SItifii C, 56.09; H, 5.70; N, 
13.77 

ISil C, 56.04; H. 5.69; N, 
13.77 
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BocN 



W N CI 



## 


B 


W 




39 


CI 


CH 


Stfe3SH(MeOH) 

mp,1 89.5-1 90.5°C 

TC^^VTM C 2l H 26 CI 2 N 4 0 4 
Slifil C, 53.74; H, 5.58; N, 11.94 
£M C 53.61; H, 5.55; N, 11.67 


40 


Me 


On 


fS«fefSS(MeOH) 

mp,185-186°C 

7E*7rw1lI 0 22 H 29 OIN 4 U 4 
Sfmfil C 58.86; H. 6.51; N, 12.48 
H&fil C, 58.72; H. 6.60; N, 12.39 


41 


MeO 


CH 


*8fefSfi(MeOH) 

mp.1 83.5-1 84.5°C 

7cfil##rti C 22 H 29 CIN 4 0 5 
Sirafil C. 56.83; H, 6.29; N, 12.05 
HSHil C, 56.90; H. 6.34; N, 12.05 


■ 42 


H 


N 


Hfe&H(AcOEt-Et 2 0) 

mp,1 57.5-1 6 1°C 

5c*»«r1i C 20 H 26 CIN 5 O 4 
Slifil C, 55.11; H, 6.01; N, 16.07 
HSHi C, 55.18; H. 6.10; N, 15.86 
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## 
m 


R 2 


R 3 


$3l£(i?$Siil;§*£) 

1 * + 1 1 i v 1 J 1 M MM • l-<4 * ^T*» X 


43 


CI 




Hfe*SII(AcOEt-iso-Pr 2 0) 

mp,133-134°C 

Tcfitttflffit C 2l H 27 CIN 4 0 4 
SUfii C, 57.99; H, 6.26; N, 12.88 
H&fil C. 57.99; H. 6.34; N, 12.85 


44 


Me 




StfelSSCEtOH) 

mp.138-138.5°C 

Ttmfttii fit C 22 H 30 N 4 O 4 
Slifil C, 63.75; H. 7.30; N. 13.52 
HS&fiS C. 63.70; H, 7.49; N, 13.44 


45 


CI 


a 

Boc 


HfeSttfcJKAcOEt-n-Heptane) 
mp.l 48.5-1 49°C 

Ttm-fttitOk c 21 h 27 cin 4 o 4 

Slifil C, 57.99; H, 6.26; N, 12.88 
HSHil C, 58.04; H, 6.27; N, 12.87 


46 


CI 




Hfe£SHi(iso-Pr 2 0) 

mp,121-122.5°C 

5u*»«f fit C 2t H 27 CIN 4 0 4 
Slifil C, 57.99; H. 6.26; N, 12.88 
H&fit C. 58.04; H. 6.32; N. 12.82 


47 


CI 




Hfe^'JXAttalCMeOH-iso-Pr.O) 

mp,155-157°C 

Ttmfttir fit C 20 H 26 CIN 5 O 4 
airafil C. 55.11; H, 6.01; N, 16.07 
H&fil C. 54.92; H. 5.89; N, 16.00 
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m 


K 


p3 
K 




48 


CI 




Stfe&H(MeOH) 

mp.1 76.5-1 77.5°C 

TCf^Uf fit C 20 H 25 CIN 4 O 5 
JIfmffi C, 54.98; H, 5.77; N, 12.82 
HS^fil C. 54.85; H. 5.76; N, 12.86 


49 


CI 




Hfe£tttH(AcOEt-iso-Pr 2 0) 

mp.150-150.5°C 

jtmftVrm C 21 H 28 CIN 5 0 4 
gHHi C 56.06; H, 6.27; N, 15.57 
H&ti C. 55.92; H, 6.19; N, 15.59 


50 


Me 




mfeSS^(AcOEt) 

mp,151-151.5°C 

Ttmfttiife C 22 H 3I N 5 0 4 
SUafil C, 61.52; H, 7.27; N, 16.31 
HS&fil C. 61.33; H, 7.14; N, 16.29 


51 


CI 


°"0\ 


Hfe«Stf« a B a(AcOEt-iso-Pr 2 0) 
mp, 11 9.5-1 23°C 

TE^^HI C 18 H 2I CIN 4 0 4 -1/4H 2 0 
garafit C, 54.41; H, 5.45; N, 14.10 
C. 54.60; H, 5.45; N, 14.19 





R 3 - 


-(CH 2 ) m ^ NH 

N CI 


m 


R 3 


m 




52 


HO 


2 I 


(AcOEt-n-Heptane) 

mp,121-123°C 

TtmfttfT fit C l6 H 19 CIN 4 0 3 
Slifil C 54.78; H. 5.46; N, 15.97 
HgMi C 54.70; H. 5.51; N, 15.93 
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53 




2 


ftfe*SH(MeOH) 
mp.123-124°C 

Ttmfttfm c I5 h I7 cin 4 o 3 

Salfil C, 53.50; H, 5.09; N, 16.64 
H&fit C, 53.44; H. 4.94; N, 16.60 


54 




3 


ft*!fe*S.r B (MeOH) 

mp,163-164°C 

7U*#UHI C )6 H, 9 CIN 4 0 3 
3Hfit C, 54.78; H, 5.46; N, 15.97 
H&fit C, 54.79; H. 5.36; N, 15.95 


55 




2 


St«fe*SS(MeOH) 

mp,145-146°C 

Ttmfttiife C, 6 H 19 CIN 4 0 2 
Sfraii C. 57.40; H, 5.72; N, 16.73 
H&fit C, 57.23; H. 5.75; N, 16.74 


56 




2 


ftfe*S!l(iso-Pr 2 0) 
mp.l 02.5-1 03°C 

7im#mm c 15 h 17 cin 4 o 2 

Uliifit C, 56.16; H. 5.34; N, 17.47 
HS&fit C, 56.14; H. 5.37; N, 17.41 









57 




(iso-Pr 2 0-n-Heptane) 
mp,96-98°C 

Ttmfttir fit C 20 H 25 CIN 4 O 4 
Haiifii C. 57.07; H, 5.99; N, 13.31 
USSfit C, 57.04; H, 5.92; N, 13.26 

lUSEftJg [ar] D 20 :-97.3 <> (c=0.1.DMSO) 


58 


oic 


^Hfei^ii(MeOH) 

mp,135-135.5°C 

Ttmfttftm C 2 ,H 3l CIN 4 0 4 

SUfflfit C, 57.46; H, 7.12; N, 12.76 
H&fit C, 57.33; H, 7.15; N, 12.74 
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BocN 



59 



NH 




.MO, 



CI 



NMR X / <^h;U<5(DMSO-d 6 )ppm:0.98(2H 

.q, J=1 2.5Hz),1 .20-1 .30(1 H,m).1 .41 (9H,s).1 . 

59(2H,d,J=12.5Hz),2.04(2H,quin,J=8Hz).2. 

60-2.72(4H,m),2.79(2H.t,J=8Hz).2.93(2H,t, 

J=8Hz),3.2 1 (2H,q, J=6.5Hz),3.89(2H,d,J=1 2 

.5Hz).6.52(1H,t,J=6.5Hz) 

IR X^HU V(liq.) cm , :1688,1526,136 

6 



BocN 



60 




N CI 



}tfe*£ll(iso-PrOH) 
mp.1 48.5-1 50°C 
TcHttflTfil C l9 H„CIN 4 0 4 S 

SlrafiiC. 51.75; H. 5.71; N, 12.71 
C, 51.64; H. 5.80; N, 12.69 



mm 6 1 

3-7^y-2-^DO-4- [2- (N- h 'j7xz;Mf;i/-4-f^J 

77>10 0ml igi**fc:*#*r\ 7X^t*^*i- h U A 2 . 0 9 gSSHLfe 
2-^DD-3--hn-4- [2- (N— h U 7i-;M^-4 -fc^ 
ij xfjl/7U] ^;'J>3 1. 9 g©^ h7bh'a77>3 0 0 mlll 
&£im;tfcoii^T,**fc*£?&:f h 'J ^ A 8. 3 5 g£4@£#ttTMU 
gfi-£lll#IS«#Ufco SJS&S^l37jc5 0 ml &2jQx.s ^Sffiil, 

T-Ji«^LT2 0. 1 g C^MISifc.'f V 7*D 7 5» IISS 
Bk&l 16-12 l^CDtftSfetSSfcfcfc-. 
7G*#*rflS C 35 H 35 C1N 4 
mtm C, 76.83 ; H, 6.45; N , 10.24 



41 



WO 00/09506 PCT/JP99/04381 

Hffcfi C, 76.74 ; H, 6.54; N, 10.17 

##tfiJ6 10^SCt^t> ##0iJ6 2-8 SO)it^^mzo 



R 3 — (CH2) m . 


"NH 












N 1 





B 


R 3 


m 




62 


CI 




2 


te-ftjlSSS(EtOH) 

mp,197-198.5°C 

TtmMSim C 35 H 3 <CI 2 N 4 
WMM C, 72.28; H. 5.89; N, 9.63 
H&ilC, 72.45; H, 6.17; N. 9.34 


63 


H 




1 


NMR X^<^hJU5(DMSO-d 6 )ppm:1.20-1. 

45(3H.m),1.49(2H,q.J=11.5Hz),1.72(2H.d,J 

=11.5Hz),3.18(2H.t.J=7Hz),4.89(2H.s).5.09 

(1H.t,J=7Hz).7.14(3H.t.J=7.5Hz).7.27(6H I t 

,J=7.5Hz).7.35-7.45(8H.m).7.66(1H,d.J=8 

Hz).7.99(1H,d,J=8Hz) 

IRX^h)^ v(\\q.) cm-':3356,3056 


64 


H 




3 


&fef&S(iso-Pr f O) 

mp,149-158°C 

7tm#n C 36 H 37 CIN 4 
SliifiC, 77.05; H. 6.65; N, 9.98 
Unfile. 76.93; H. 6.81; N, 9.97 


65 


H 




2 


NMR X^HUS(CDCI 3 )ppm:1.20-1.50( 
3H.m).1 .60(2H,q. J=7.5Hz),1 .66(2H,d.J=1 1 
Hz),1.94(2H.t.J=1 1Hz).2.88(2H,d,J=1 1Hz). 
3.27(2H.q,J=7.5Hz),3.49(2H.s).3.79(1H,t.J 
=7.5Hz).4.06(2H.brs).7.20-7.35(5H,m),7.4 
5(1 H.td, J=8.1 .5Hz),7.49(1 H,td, J=8, 1 .5Hz), 
7.74(1 H,dd.J=8,1 .5Hz),7.89(1 H,dd,J=8,1 .5 
Hz) 

IR T.^HU V (liq.) cm"':3360 
VXX^HU m/z:394,396(M\3:1) 
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^W' CI 



## 

m 


B 


W 


m 




66 


H 


CH 


0 


^fe^ H ^(AcOEt-iso-Pr 2 0) 

mp,167-167.5°C 

Ttmfttiife C 19 H 25 CIN 4 0 2 
Simfil C. 60.55; H, 6.69; N. 14.87 
HUfi! C. 60.47; H, 6.83; N. 14.81 


67 


CI 


CH 


2 


&fe& B B B (iso-Pr 2 0) 

mp.154-155.5°C 

TCfUttflftS C 21 H 2e CI 2 N 4 0 2 
Slrafil C, 57.40; H, 6.42; N, 12.75 
USUI C. 57.31; H, 6.37; N. 12.69 


68 


Me 


CH 


2 


*ife*SiP B (iso-Pr 2 0) 

mp.129-129.5°C 

Ttmtttiifc C 22 H 3 ,CIN 4 0 2 
BlfHI C, 63.07; H, 7.46; N, 13.37 
US* fit C, 63.02; H, 7.56; N, 13.33 


69 


MeO 


CH 


2 


SiefgaKiso-PrjO) 

mp,140.5-141°C 

5c*#*Hi C 22 H 31 CIN 4 0 3 
Slifil C, 60.75; H, 7.18; N. 12.88 
Hifcfi! C, 60.61; H. 7.17; N, 12.81 


70 


H 


N 


2 


NMR 7.<<^NU S (CDCI 3 )ppm:1.14(2H,qd,J=1 
2,3Hz),1.40-1.48(11H.m).1.50-1.70(5H,m).2.67 
(2H,tJ=12Hz),3.40(2H.t.J=7.5Hz).4.07(3H,brs), 
7.39(1 H,dd,J=8.5.4.5Hz).8.29(1 H.dd,J=8.5,2Hz) 
.8.91(1 H.dd,J=4.5.2Hz) 
IRT^HUl/Oiq.) cm"':3344,2928.1694 
TXT^HU m/z:405,407(M\3:1) 
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#% 
m 


R 2 


R 3 




71 


CI 


BocN^'N 


ilfefDM(AcOEt-iso-Pr 2 0) 
mp,11 5.5-1 16°C 
Ttmftm®. C 21 H 29 CIN 4 0 2 

TIB ^ /It? r* K9 90- U 7 99« M 1*1 ftd. 

H&fit C. 61.99; H, 7.28; N, 13.73 


72 


Me 




Mfe$£ H B H 0so-Pr 2 O) 

mp.l 32.5-1 34.5°C 

Tzmfttir ft C 22 H 32 N 4 0 2 
i=fcfiH8iiil O t bo.//!; n t o.oy, IM, 14.0/ 
H&fil C, 68.65; H, 8.65; N, 14.48 


73 


CI 


a 

N 

Boc 


(iso-Pr 2 0-n-Heptane) 
mp,108-110°C 
5t:^4>#rfi§ C,.H, o CIN.0, 

J L» 7T< ✓ J lil IIS. V 2I , 29 4 2 

Slifil C. 62.29; H. 7.22; N, 13.84 
IgSlfit C. 62.18; H. 7.42; N. 13.81 


74 


CI 




*5fe*SJI(iso-Pr 2 0) 

mp.104-106°C 

TciSttftfrfit C 2) H 29 CIN 4 0 2 
SUfil C, 62.29; H. 7.22; N, 13.84 
H&fil C. 62.11; H. 7.35; N, 13.79 


75 


CI 


BocN'^ V | 


^fe^'jXAtt B B H (AcOEt-iso-Pr 2 0) 

mp.128-128.5°C 

7C«^«ffil C 20 H 2g CIN 5 O 2 
Slifil C. 59.18; H, 6.95; N, 17.25 
USUI C 59.16; H. 6.84; N. 17.15 
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## 
m 


R 2 


R 3 




76 


CI 


• 1 


NMR X^HU 6 (CDCI 3 )ppm:1.47(9H,s),1. 
78(2H.q,J=6Hz),2.69(1 H,brs),2.99(1 H,brs),3. 
30-3.40(1 H,m),3.50-3.55(1H,m),3.55-3.70(2 
H,m),3.75-4.05(3H,m).4.27(2H,brs),7.40-7.5 
0(2H.m),7.80(1 H.d,J=7.5Hz),7.90(1 H,d,J=7.5 
Hz) 

IRX^M/VOiq.) cm-':3356.1696 
77^^hJb m/z:406.408(M\3:1) 


77 


CI 




NMR 7.^^h;U5(CDCI 3 )ppm:1.40-1.55(2H 
,m),1.46(9H.s).2.00-2.05(2H.m),2.1 5-2.25(2 
H.m),2.45(2H.t.J=5.5Hz).2.80-2.90(2H,m).3.3 
5(2H,t,J=5.5Hz),3.53(1H,brs),4.34(1H.brs).4. 
49(1H,brs),7.40-7.50(2H,m),7.85-7.90(2H,mJ 
IRX^NU V (liq.) cnr':3356,1694 
TXX^hJU m/z:41 9.421 (M\3:1) 


78 


Me 


BocHN v^/'V. 


NMR 7.^<7h;U 6(CDCI 3 )ppm:1.40-1.60(2H 
.m).1.46(9H.s),2.00-2.10(2H.m).2.10-2.25(2 
H.m).2.46(2H,t.J=5.5Hz),2.64(3H.s),2.85-2.9 

0(2H,m).3.25(2H.t.J=5.5Hz).3.54(1H,brs),4.1 
3(2H.brs).4.49(1H,brs).7.39(1H.t.J=8.5Hz).7. 
44(1H.t.J=8.5Hz).7.89(1H,d.J=8.5Hz).7.91(1 
H,d.J=8.5Hz) 

IR7.^^7h;l/l'(liq.) cm -, :3352,1704 
VXX^MU m/z:399(M*) 
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-(CHa), 






R 3 


m 




79 


Boc 


2 


HfelS^ra(AcOEt-iso-Pr 2 0) 
mp,104-105°C 
7cHt##rfil C 20 H 27 CIN 4 O 2 

m^i* n K1 AR- M fi Qfv M 14 
*3EfiH9 lis. v/, Dl.**0, n, D.3U, IM» it.ou 

HS5fi|C, 61.49; H, 6.81; N, 14.35 
itm%m [«V°: "20.9° (c=0.1. DMSO) 


80 




2 


*Sfe!fgJI(iso-Pr 2 0) 
mp,96.5-99°C 
TC^^Uffil C I8 H 2 ,CIN 4 0 2 
liiC, 59.58; H. 6.39; N, 15.44 
III. oy.oU, n, o.o /, rsi, i j.ou 


81 




2 


*Sfe*SH(AcOEt) 

mp,126-128°C 

Ttmfttiim C, 6 H 2t CIN 4 0 
SUfilC, 59.90; H, 6.60; N, 17.46 
HSHfiC, 59.71; H. 6.87; N, 17.32 


82 




2 


NMR 7y<^HU 8 (CDCI 3 )ppm:2.49(2H.t.J=5H 
z),2.50-2.60(4H,m),3.30-3.40(2H.m),3.75-3.85( 
4H,m),4.39(1 H,brs),4.50(2H,brs).7.44(1 H.td, J= 
8.5,1 Hz),7.48(1 H,td, J=8.5,1 Hz),7.89(1 H,dd, J=8. 
5,1Hz),7.91(1H,dd,J=8.5,1Hz) 
lR*/<$MUl/(liq.) cm"':3348 


83 




3 


NMR 7/<£HU 5 (CDCI 3 )ppm:1.89(2H,quin,J= 
6Hz),2.45-2.60(4H,m).2.63(2H,t.J=6Hz).3.30(2 
H.t,J=6Hz),3.78(4H,t,J=4.5Hz).4.50(3H,brs),7.4 
4(1H,td.J=7.5,1Hz),7.47(1H.td,J=7.5.1Hz).7.83( 
1 H,dd,J=7.5,1Hz).7.90(1 H,dd,J=7.5.1 Hz) 
[RX^HH/Oiq.) cm-':3344 
7XX^^h^ m/z:320,322(M\ 3:1) 
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m 


R 3 




84 


cx 


NMR 6 (CDCI 3 )ppm:1 .45-1 .60(2H,m).1 .60-1 . 
70(4H,m).2.35-2.60(4H,m).2.39(2H,t,J=5Hz) I 3.37(2H.t,J 
=5Hz),4.3 1 ( 1 H,brs).4.67(2H,brs).7.44( 1 H,td, J=7.1 Hz),7.4 
7(1H,td.J=7,1Hz),7.87(1H.dd,J=7.1Hz),7.94(1H,dd,J=7,1 
Hz) 

IRX^M/fdiq.) cm- , :3432.3340 
7X^^7hJl/ m/z:304,306(M\3:1) 


85 




NMR 7^h;U 6 (CDCI,)ppm:1.80-1.90(4H.m),2.57(2H, 

t,J=5.5Hz).2.60-2.70(4H,m),3.40(2H,t,J=5.5Hz).4.27(3H. 

brs).7.43(1H,td,J=7.5,2Hz),7.46(1H,td,J=7.5,2Hz),7.87(1 

H,dd.J=7.5.2Hz).7.93(1H,dd,J=7.5,2Hz) 

IR X^^h;U V (liq.) cm ':3436.3348 

7XX^^hil/ m/z:290,292(M + .3:1) 




m 






86 






&fe*SII(iso-Pr 2 0) 

mp,1 30.5-1 31. 5°C 

TC^^WfiS C 21 H 33 CIN 4 0 2 
SUfii C, 61.67; H. 8.13; N, 13.70 
m&fe C, 61.52; H. 8.29; N. 13.65 


87 


BocN^ 


OCX" 


&fe$SII(CICH 2 CH 2 CHso-Pr 2 0) 

mp.141.5-142.5°C 

Ttm'Atii fit C 20 H 3l CIN 4 O 2 
Slraii C, 60.82; H. 7.91; N, 14.19 
HS$fi C. 60.63; H, 7.60; N, 14.03 
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KfeM(AcOEt) 


88 


BocN^ 




mp.168-169°C 

Ttm'Atii fit C l9 H 27 CIN 4 0 2 S 
SHIS C, 55.53; H, 6.62; N, 13.63 
SS?{£ C, 55.54; H, 6.87; N, 13.63 



nmm 1 

4-/7pd-1-[2 - (N-F'J7i-JM^-4-h^'Jy;i/) 
-lH-^yv [4, 5-c] *V U> 

3- 7^-2-^oo-4 - [2- (N-h l J7i-;Mf^-4-t^'J 
xf;i/7 = y] U > 1 9 . 9g, ^h?8x^2 4. 1 ml Stf 

p-h;!/x>^;u*>^--7k»0. 6 8 g© h;i/x>2 0 0 ml 6 BtFajjf 

14^ 229-234. 5°C (#8?) (DM^m^ntzo 

TC^^tlftt C 3S H 33 C 1 N 4 

Sfrafil C, 77.61 ; H, 5.97 ; N, 10.06 
C, 77.50 ; H, 5.98 ; N, 9.95 

nmm 2 

4- 7DD-2-h l J7;^D^f;i/-l - [2- (N-h'J7i-;M^ 
-4-t^'Jy^) xf;v] - lH--f [4, 5-c] ^r7'J > 

3-7U-2-7DD-4- [2- (N-h'J7xx;Mf;i/-4-^ ! J 
xf;i/7U]^/'J>2. 50g&Vh'JxW^0. 7 6 ml ©ft* 
*rh7tKD77>60il /X^Ts h'J7^o ffi&MM&i 0.63 

ml ©tS*r- F7tKD77>40nl : MWl^T U ^ST* 2 B^MW Lfeo 

js^ti^^^^ : &s*L^^{37XSt>*ta^j^i§7X^7" h u ^A7jQ&$£flo^ 



48 



WO 00/09506 



PCT/JP99/04381 



0. 3 0 go h;i/x> 1 0 0 mi m&z 2 om?3mm,Ltio £jfc&M£g£u 
&mzt? j-jiRvr-t h>£An;tT#r,*u£;i£ii.£»u 1. 7 9g©i 

NMRX^ h;b <5(DMS0-d 6 )ppi : 1.35-1.55(3H,n),1.59(2H,q,J=llHz),1.77( 
2H,d,J=llHz),1.80-1.90(2H,m),2.98(2H J brs),4.75(2H,t,J=8.5Hz),7.17(3H,t,J 
=8Hz),7.30(6H,t,J=8Hz),7.41(6H ) brs),7.84(lH,td,J=7.5,2Hz),7.87(lH ) td,J=7 
.5,2Hz),8.16(lH,dd,J=7.5,2Hz),8.34(lH,dd,J=7.5,2Hz) 

4 - [2- (4-^fJI/-2-7i^-lH-^^V [4, 5-c] 

4- [2- [ (3-r^y> -2-*?)i*; u>-4--r;i/) z^y] 

- 1 -f^U ^>£;i/#>It tert-7>;uO . 6 5g, ^>X?^ftFO. 2 
9gW2, 3-y^DD-5, 6-yy7;-l, 4-^>V^y>0. 08 
gOf h7hh'077>5nl 3 BISfll# LfcoIxj£*l£tJl3fS*nj^ 

f§S>*ifcifc#^ tfKx^-n-^T^v (1:1) £&ttMJ:Lfc 

UT0. 5 5 gOifffeia^^lifco ^vrnt;i/X-f^?)ig H B B U> i& 
£14 6-146. 5*C®fcfe*gg*#fco 
7C*«"«ffil C 29 H 34 N 4 0 2 
3lfett C, 74.01 ; H, 7.28; N, 11.91 
C, 73.95 ; H.7.54; N, 11.84 

HJS0ll-3©*at(*oT, W^J4~7 2<Dik&Wi*%tzo 

49 



WO 00/09506 PCT/JP99/04381 



Ph 3 CN )— (CHj)^ y Rl 






R 1 


B 


m 




4 
*f 


u 
n 


u 
n 


i 


fcfeJSSCMcOH) 
mp,232-239°C(#i&) 
5£4>ifr fit H H C1N 

JitftZSJ 171 IIS. O35II3 I 

Slifil C. 77.40; H. 5.75; N. 10.32 
HSUfi C. 77.35; H, 5.79; N. 10.19 


0 




u 
n 


I 


3fc!*fe£S<AcOEt) 
mp,165-168°C(#fl¥) 

Slifll C, 79.53; H, 5.70; N. 9.05 
H&fit C. 79.29; H, 5.74; N, 9.05 


6 


H 


CI 


2 


&S£SSJl(MeOH) 
mp.266-268°C(#fl?) 
TE^^flrfii C, e H„CUN« 

y i* >i«i ✓ j i/i ii— 36 32 2 4 

SfiHi C. 73.09; H, 5.45; N, 9.47 
^SMt C, 73.15; H, 5.54; N. 9.41 


7 


Ph 


H 


2 


&ftfe*SII.(CH 2 CI 2 -EtOH) 

mp,246.5-249°C 

Ttmfttf fil C„H 37 CIN 4 
Sfifil C. 79.66; H. 5.89; N, 8.85 
HSfcfil C, 79.55; H, 6.12; N, 8.71 


8 


Ph 


H 


3 


*Sfe*£iP B (AcOEt) 

mp,227.5-231°C(^) 

7C*#«Hi C„H„CIN 4 -1/4H f O 
Strait C. 79.24; H. 6.11; N, 8.60 
Hlfcfit C. 79.26; H, 6.09; N, 8.55 
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N CI 



HI Mi 

m 


R' 


B 


R A 


m 




9 


H 


H 


Bn 


2 


**fe££H(AcOEt) 

mp,1 24.5-1 25°C 

TtmMSx fig C 24 H 25 CIN 4 
Slrafil C, 71.19; H, 6.22; N. 13.84 
H&fil C, 71.22; H. 5.97; N, 13.79 


10 


Ph 


H 


Boc 


0 


&fe$£JI(AcOEt-MeOH) 

mp.250-255°C(#fll) 

Ttm^m C 26 H 27 CIN 4 0 2 
SaHi C, 67.45; H. 5.88; N, 12.10 
H&fil C. 67.42; H, 5.88; N, 12.02 


11 


H 


H 


Boc 


2 


SSfei^rB(AcOEt) 
mp,188-189°C 

7Lm5tmm c 22 h 27 cin 4 o 2 

Slifflfil C, 63.68; H, 6.56; N. 13.50 
HSifit C, 63.45; H, 6.60; N. 13.40 


12 


Ph 


CI 


Boc 


2 


SSfe&JKAcOEt) 

mp.192-193°C 

fit C 28 H, 0 CI 2 N 4 0 2 
Slifil C, 64.00; H, 5.75; N. 10.66 
Hifcfil C. 64.04; H. 5.59; N. 10.61 


13 


Ph 


Me 


Boc 


2 


«Sfe*SiP B (AcOEt) ! 

mp,1 82.5-1 83.5°C 

Ttmfttix ii C 29 H 3 ,CIN 4 0 2 
Slitfii C, 68.97; H, 6.59; N. 11.09 
H&fil C, 68.91; H, 6.41; N, 11.06 
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- Ph 
^ i N 



W N CI 





B 


R 3 


w 




14 


MeO 




CH 


&fe*SH(AcOEt) 
mo 188 5-189 5°C 
TzMM® C 29 H 33 CIN 4 0 3 
S trail C, 66.85; H, 6.38; N, 
10.75 

mm®. C, 66.70; H. 6.42; N. 
10.70 


15 


H 




N 


&fe££iPB(MeOH) 
mn 995 "5-997 ^"CC^fS^) 
5cm^«f fit C 27 H 30 CIN 5 O 2 
Mm® C 65.91; H. 6.15; N, 
14.23 

HSIfil C 65.85; H. 6.21; N. 
14.21 


16 


H 




CH 


SSfe*£iii(AcOEt-n-Heptane) 
mp,159-161 0 C 
Ttmfttf® C 28 H 3) CIN 4 0 2 

fit C, 68.49; H. 6.36; N, 
11.41 

H^ii C, 68.36; H. 6.27; N, 
11.37 


17 


H 


a 

Boc 


CH 


S8fe3£aB(AcOEt-iso-Pr 2 0) 
mp,1 54.5-1 56°C 
TtmftVr® C 28 H 31 CIN 4 0 2 

Strati C. 68.49; H, 6.36; N, 
11.41 

mm® C, 68.59; H, 6.15; N. 
11.38 



52 



WO 00/09506 



PCT/JP99/04381 











ItfeeS(AcOEt) 










mp.1 66.5-1 67.5°C 










KmMfTm C 28 H 3) CIN 4 0 2 


18 


H 


CH 


gasfit C, 68.49; H, 6.36; N, 
11.41 

HS^fil C, 68.50; H. 6.43; N, 
11.32 




m 


R 2 


R J 




19 


CI 


BocN^^i 


&fe«$H*S(AcOEt) 

mp.1 86.5-1 87.5°C 

Ttmtttii fit C 27 H 30 CIN 5 O 2 
Slmfi C, 65.91; H, 6.15; N, 14.23 
Hifcfil C. 65.97; H, 6.31; N, 14.18 


20 


CI 




£Sfe$Sla(MeOH) 

mp.1 95.5-1 96.5°C 

Ttmttti fit C 27 H 29 CIN 4 0 3 
Still C. 65.78; H, 5.93; N, 11.36 
US* fit C, 65.73; H, 5.86; N, 11.38 


21 


CI 


BocHN >N ^v. 


*Sfe*SH(AcOEt-iso-Pr 2 0) 

mp,191.5-192°C 

7tmfttt fit C 28 H, 2 CIN 5 0 2 
Sliii C 66.46; H, 6.37; N, 13.84 
mWife C. 66.42; H, 6.33; N, 13.69 


22 


Me 




*SfefSs%(AcOEt-iso-Pr 2 0) 

mp.1 64.5-1 65°C 

7C^##rH C 29 H 35 N 5 0 2 
Slali C. 71.72; H. 7.26; N, 14.42 
H&fit C. 71.40; H. 7.24; N. 14.28 
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R' 


R 3 


m 




23 


Ph 


Ch 


2 


ilfe^BB(AcOEt-iso-Pr 2 0) 

mp,185-188°C 

TcHtttflffil C 25 H 25 CIN 4 0 2 
SlUi C, 66.88; H. 5.61; N, 12.48 
HHfil C, 66.59; H, 5.63; N, 12.45 


24 


Ph 


HO r^ 


2 


SSfe&JKiso-PrOH) 

mp.164-170°C 

5cfft#tfrffi C 23 H 23 CIN 4 0 
Slifil C 67.89; H, 5.70; N. 13.77 
HS&fil C. 67.62; H. 5.71; N, 13.63 


25 


Ph 




2 


3fcSt»fe£ft(AcOEt) 
mp.182-183°C 

7C3ft##rii C 22 H 21 CIN 4 0-1/4H 2 0 
SUfil C, 66.49; H. 5.45; N. 14.10 
Hix fit C, 66.26; H, 5.50; N, 14.03 


26 


H 




3 


jsfciife&JMAcOEt) 

mp,130.5-131.5°C 

7cfft##rfil C l7 H l9 CIN 4 0 
SUM C, 61.72; H. 5.79; N. 16.94 
HSMI C. 61.72; H, 5.76; N, 16.90 


27 


Ph 




3 


S&tlfe«a(MeOH) 

mp,1 83.5-1 84.5°C 

7cHt##rfi C 23 H 23 CIN 4 0 
Sliti C, 67.89; H. 5.70; N, 13.77 
HSfcfil C. 67.91; H. 5.66; N, 13.80 
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R 3 — (CH^ j 

ri 



mm 
m 


R' 


R 3 


m 




28 


H 


CX 


2 


^^ife^S(iso-Pr 2 0) 
mp,105-105.5°C 

Ttm^m c 17 h I9 cin 4 

SUfil C, 64.86; H, 6.08; N, 17.80 
HSHi C, 64.83; H, 6.11; N, 17.72 


29 


Ph 




2 


8fc»fe«ft(MeOH) 
mp,226-227°C 

5c*»«rfl c t ,H M ClN 4 

ggfflfit C, 70.67; H. 5.93; N, 14.33 
HI*© C, 70.44; H. 5.96; N, 14.^9 


30 


H 




2 


NMR *"<^h;U<5(CDCI 3 )ppm: 1.80-1. 9 
0(4H.m),2.58-2.76(4H,m),3.14-3.22(2H, 
m),4.78-4.91 (2H.m),7.68(1 H,t, J=6.5Hz). 
7.72(1 H,t.J=6.5Hz),8.1 3(1 H.s),8.22(2H.d 
,J=6.5Hz) 

TXX^Hb m/z:300,302(M\3:1) 


31 


Ph 




2 


»»felSft(MeOH) 

mp,191-192°C 

TtmMSrfc C„H 2I CIN 4 
SlSifilC, 70.11: H. 5.62; N, 14.87 
H^fii C. 70.00; H. 5.65; N, 14.86 
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mm 
m 






32 




NMR T^HU S (DMSO-d 6 )ppm:0.9 
9(3H,brs),1 .32(3H,brs).1 .68(2H,brs),2. 

1 1(A 14 k,^ 0 AQf QU ^ A R9— A 19(014 m 

).7.60-7.67(3H,m),7.74-7.82(4H.m) I 8. 
1 3(1 H,dd. J=8,1 .5Hz),8.42(1 H,d. J=8Hz 

) 

IR X^HU V (KBr)cm-':1 690 
7XX^hJl/ m/z-476 478(M\3:1) 
ttJfcftJt [a] D 20 : "60.2° (c=0.1. 
DMSO) 








BocN^^j 

/ N 

aX 


Mfel&JKAcOEt) 

mp,215-218 0 C(#$) 

7C^##rfil C.H-CIN.O, 
SUfil C, 67.93; H. 7.13; N. 11.32 
HS&fitC, 67.70; H, 7.17; N, 11.23 


34 


i N 


Mfe*£ra(MeOH-iso-PrOH) j 

mp.185-188°C 

Tzmfttii fit C 27 H 33 CIN 4 0 2 
HalfiS C, 67.42; H, 6.91; N. 1 1.65 
HSfcfit C, 67.31; H, 6.66; N. 1 1.57 


35 




^Ife&JKAcOEt) 

mp,199-200°C • 

5E*#*rfS C 2B H 29 CIN 4 0 2 S 
SaHil C, 62.83; H, 5.88; N, 1 1.27 
USUI C, 62.74; H, 5.83; N, 11.16 



56 
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BocN 




HAS 

m 


R' 




36 


Me 


^^l-fe^^Ciso-PrOH) 

mp,202-203°C 

Ttmfttiife C 23 H 29 CIN 4 0 2 
Jlfraii C, 64.40; H. 6.81; N, 13.06 
mmmc, 64.39; H. 7.04; N, 12.95 


37 


n-Bu 


&fe$SnBl(AcOEt-iso-Pr 2 0) 

mp.1 59.5-1 60.5°C 

TCfStttUf fil C 26 H 35 CIN 4 0 2 
Stifil C. 66.30; H, 7.49; N, 1 1.89 
M&iW. C, 66.16; H, 7.53; N. 11.82 


38 


a 


&fe$SH(iso-PrOH) 
mp.174-175°C 

TcfU^Mffli C 28 H 37 CIN 4 0 2 -1/4H 2 0 
mimm C 67.05; H. 7.54; N, 11.17 
Hifcfi! C, 67.08; H. 7.47; N, 10.92 


39 


Bn 


Hfe3^m(AcOEt-iso-Pr 2 0) 

mp.165-166.5°C 

Ttm'Att fit C 29 H 33 CIN 4 0 2 
Sliii C, 68.97; H, 6.59; N. 11.09 
USsfil C, 68.93; H, 6.72; N. 10.99 


40 




£Sfe$S&(AcOEt) 

mp,219-220.5°C(#8?) 

Ttm^m C 30 H 3J CIN 4 O 2 -1/4H 2 O 
Slili C, 69.08; H, 6.47; N, 10.74 
Hi&fil C, 69.25; H, 6.41; N. 10.69 
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BocN 




m 


R' 




41 


XT 


&Sfe3SJI(MeOH) 
mp.137-142°C 

TCfUttflrfil C 29 H 33 CIN 4 0 2 -1/2H 2 0 
Stifit C. 67.76; H, 6.67; N, 10.90 
H&fil C. 67.82; H, 6.49; N, 10.92 


42 




&feSSI!i(MeOH) 

mp,1 53.5-1 57°C 

Ttmfttii fft C 29 H 33 CIN 4 0 3 
SUM C. 66.85; H. 6.38; N, 10.75 
UStfil C, 66.84; H. 6.54; N, 10.78 


43 




ilfe&JKAcOEt) 
mp,160-161°C 

Ttmfttiife C 28 H 30 CIFN 4 O 2 -1/8H 2 O 
Strait C. 65.78; H. 5.96; N, 10.96 
USUI C. 65.57; H, 5.67; N, 10.94 


44 


XX 


H-fefttfttifBtAcOEt-n-Heptane) 

mp,180-182°C 

Ttmfttf m C 28 H 30 CIFN 4 O 2 
Strait C, 66.07; H. 5.94; N. 11.01 
UStfil C. 66.10; H, 5.71; N. 11.06 


45 


xr 


&fe*£ B B B(AcOEt-iso-Pr 2 0) 

mp,126-129.5°C 

Ttmfttiim C 2e H 30 CIFN 4 O 2 
Slifil C. 66.07; H, 5.94; N. 11.01 
311*11 C, 66.06; H, 5.76; N, 11.01 
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BocN 




mm 
m 


R' 




46 


F 

1 

F 


SSfi$£JI(iso-PrOH) 

mp,199.5-200°C 

5cfR»«rtt C 28 H 27 CIF 4 N 4 0 2 
SIHI C. 59.74; H, 4.83; N, 9.95 
USUI C. 59.61; H, 4.89; N, 9.90 


47 


F 
F 


&Sfe*SiPB(iso-PrOH) 

mp,21 6.5-21 7.5t 

Ttmfttt fit C 28 H 26 CIF 5 N 4 0 2 
Strati! C. 57.89; H, 4.51; N. 9.64 
HSfcfit C. 57.88; H, 4.56; N, 9.62 


48 


JJ 


*Sfe*£JI(AcOEt) 

mp.199.5-200.5°C 

jtmfttii®. C 27 H 30 CIN 5 O 2 
gtifil C, 65.91; H, 6.15; N, 14.23 
Hifcfil C. 65.77; H, 5.99; N, 14.25 


49 




(AcOEt-n-Heptane) 

mp.182-183 C 

Ttmftm fit C 27 H 30 CIN s O 2 
Sliii C, 65.91; H. 6.15; N, 14.23 
H&fil C, 65.95; H. 6.26; N, 14.24 


50 




*Sfe?'j;tA#li(AcOEt) 

mp,213-214°C 

TcHttttfrfit C 27 H 30 CIN 5 O 2 
Sttfil C, 65.91; H, 6.15; N, 14.23 
H!M C, 65.87; H, 6.20; N, 14.23 
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BocN 


N CI 


mm 
m 


R' 




51 




«Sfe^p a B (MeOH) 

mp,179-186 C 

7C^»«f fit C 29 H 33 CIN 4 0 2 S 
Slrafil C, 64.85; H, 6.19; N, 10.43 
HBfil C, 64.82; H. 6.45; N, 10.37 


52 




&fe$SH(iso-PrOH) 

mp,203-203.5°C 

7uJSt#lfHit C 29 H 30 CIF 3 N 4 0 2 
St&fil C. 62.31; H, 5.41; N, 10.02 
USUI C. 62.24; H, 5.42; N, 9.99 


53 


XT 


SSfe^JKAcOEt) 

mp,224-225°C 

Ttmfttirm C 34 H 35 CIN 4 0 2 
Satfit C, 72.01; H, 6.22; N. 9.88 
HS&fit C. 72.02; H, 6.21; N, 9.92 


54 


XT 


*Sfe$£H i (iso-PrOH) ! 

mp, i ;j / 1 yo ^ 

TCfU^flffil C 34 H 35 CIN 4 0 3 
SUfil C, 70.03; H. 6.05; N, 9.61 
H&fi! C. 69.83; H. 6.08; N, 9.58 


55 


P 


*Sfe£SJI(MeOH) 

mp.1 96.5-1 97°C 

Tt^^flf ffi C 26 H 29 CIN 4 0 3 
SUfil C, 64.93; H, 6.08; N. 11.65 
Hg&fil C, 64.83; H, 6.27; N, 11.69 
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BocN 




H1& 

m 


R' 


R 2 




56 


r 


Me 


$fSfe*£ll(iso-PrOH) 

mp,1 85.5-1 86°C 

7Lm?TflTlil C 27 H 32 N 4 0 3 
Stfflfi C, 70.41; H, 7.00; N, 12.16 
Hlfcfii C. 70.32; H, 7.19; N, 12.13 


57 


P 


CI 


&l£*£JI(MeOH) 

mp,1 51.5-1 53°C 

7C^##T fit C 26 H 29 CIN 4 0 2 S 
Slifil C. 62.83; H. 5.88; N, 11.27 
HSMI C. 62.77; H, 6.01; N, 11.24 


58 


r 


Me 


&Hfeii£iPa(iso-PrOH) 

mp,1 81.5-1 82.5°C 

— O- iJr f> U M n Q 
7CSt 7J l_> 27 n 32 IM 4 U 2 C> 

HtHI C, 68.04; H, 6.77; N. 11.75 

HSfcfl C. 67.86; H. 6.99; N, 11.63 


59 




CI 


SSfe*SH(AcOEt) 

mp,197-198°C 

TCfSttfflrfil C 25 H 28 CIN 5 0 2 S 
gfrafil C, 60.29; H, 5.67; N, 14.06 
^ifcfii C, 59.98; H, 5.54; N. 13.84 


60 




Me 


ISfe$S B B B (AcOEt-iso-Pr 2 0) 
mp,191-193°C 
TCfUtttirfil C 26 H 31 N 5 0 2 S 
SUfil C. 65.38; H. 6.54; N, 14.66 
C, 65.34; H. 6.53; N, 14.43 
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I 1 
^ 1 J4 



N Me 



mm 
w 


R' 




61 




NMR X^HU <5 (CDCI 3 )ppm:1.06-1.09(2H,m),1 

.30-1 .40(1 H.m).1 40-1 .45 (2H,m) ,1 .44(9H.s),1 .82 

-1.90(2H,m).2.55-2.62(2H.m).3.05(3H,s),4.00-4.1 

0(2H,m).4.62(2H,t,J=7.5Hz),7.27-7.30(2H.m),7.61 

(1H,t,J=7Hz).7.67-7.71(3H.m).8.14(1H,d,J=7.5Hz 

).8.24(1H,d,J=7.5Hz) 

IR X^h;U V (KBr)cm-':1 692 

■?7>X'<'7h)l> m/z:488(NT) 


62 


F 
F 


*tfe^^(AcOEt) 

mp,195-196°C 

5c^tt#rfit C 29 H 29 F 5 N 4 0 2 
S^fil C, 62.14; H, 5.21; N, 9.99 
HSHi C. 62.07; H. 5.25; N, 9.94 


63 


JO 


SKftfe^JKAcOEt) 

mp,199.5-200.5°C 

TtmftVr fit C 28 H 33 N 5 0 2 
Mtt C. 71.31; H. 7.05; N, 14.85 
H^fil C, 71.37; H, 7.14; N, 14.83 


64 


xr 


&Sfi*SII(MeOH-iso-Pr 2 0) 

mp,1 77.5-1 79°C 

7CfH#ffi-li C 30 H33F 3 N 4 O 2 
Stifil C. 66.90; H, 6.18; N, 10.40 
HSIfi! C. 66.89; H, 6.08; N, 10.37 


65 




&*Sfe*SilI.(AcOEt) 

mp.193-194°C 

TC^^ffili C 27 H 33 N 5 0 2 
Slifil C. 70.56; H, 7.24; N, 15.24 
Hl&fit C, 70.61; H, 7.16; N, 15.21 
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R 1 

'ri 



N R 





R' 


R 2 




66 




CI 


&Sfe&H(EtOH) 

mp.240-241°C(#») 

SIM It C 25 H 29 CIN 6 0 2 
SUfil C, 62.43; H, 6.08; N, 17.47 
HHfit C. 62.49; H, 6.02; N, 17.51 


67 




Me 


HfeSSSw(EtOH) 

mp,228.5-230°C(#fl?) 

5usfl##rffi C 26 H 32 N 6 0 2 
Sfrafit C. 67.80; H. 7.00; N, 18.25 
HS^fil C. 67.72; H, 6.93; N, 18.24 


68 


P 


Me 


NMR X^HU<S(CDCI,)ppm:1.10-1.20(2H.m),1 
.46(9H,s),1.40-1.60(3H,m),1.90-1.98(2H.m).2.60- 
2.70(2H,m),3.04(3H,s),3.86(3H,s),4.05-4.15(2H,m 
).4.74(2H,t, J=8Hz),6.30(1 H.t. J=2.5Hz).6.52(1 H,d. 
J=2.5Hz),6.88(1H,s).7.60(1H,t,J=8Hz),7.67(1H.t,J 
=8Hz).8.1 6(1 H.d. J=8Hz),8.23(1 H,d, J=8Hz) 
IR X*£hJU l/(KBr)cm-':1688 
VXX^WU m/z:473(M*) 
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m 


R' 


R 2 




69 


/ Me 


CI 


NMR7.^<7h;U(5(CDCI 3 )ppm:1.05-1.15(2H,m),1 
.40-1.50(3H,m).1.45(9H,s),1.83-1.90(2H,m).2.32( 
3H,s).2.60-2.70(2H,m),4.00-4.10(2H,m).4.60-4.6 
5(2H,m),7.06(1 H,d. J=5.5Hz),7.51 (1 H,d, J=5.5Hz),7 
.68-7.75(2H,m),8.16(1H,d,J=7.5Hz).8.24(1H,d.J= 
7.5Hz) 


70 


Me 


CI 


J&Stfe&BKEtOH) 
mp,192-193°C 

TtmffifT®. C 27 H 3) CIN 4 0 2 S-5/4H 2 0 
SUfilC, 60.77; H, 6.33; N, 10.50 
HSfciiC. 60.82; H. 6.08; N, 10.17 


71 




Me 


NMR Xs<9h)\s 8 (CDCI 3 )ppm:1.02-1.08(2H,m),1 
.44(9H,s).1.44-1.50(3H,m) f 1.80-1.90(2H,m).2.31( 
3H,s),2.60-2.70(2H,m),3.05(3H,s),4.00-4.05(2H,m 
),4.59(2H,t,J=7.5Hz),7.06(1H.d,J=5.5Hz),7.49(1H. 
d,J=5.5Hz).7.60-7.65(2H f m),8.14(1H.d,J=8Hz),8.2 
3(1H,d.J=8Hz) 

IR X^h^uiKBrhm-' AQBS 
^XX^MU m/z:490(M + ) 


72 


Me 


Me 


j&Stfe*Sil(AcOEt) 
mp,141-142°C 

TbmMfiW. C 28 H 34 N 4 0 2 S-1/4H 2 0 
SlfefilC, 67.92; H, 7.02; N, 11.31 
Unfile. 67.86; H, 6.84; N, 11.25 



%mm 7 3 

4 - [2 - (4-^PD-2-t h*P*i/- 1 H--f [4, 5-c] * 

; I -4)1) xf;v] - 1 -f^'j i/>jj)ltf>mtert-73~)l 



64 



WO 00/09506 



PCT/JP99/04381 



4- [2- (3-7V-2-^DD-4-^yj;i/7^y) x^;i/] - 1 - 

t^'J^>#;i/tf>@£tert-:^;i/0. 6 0gMhU*xy>0. 4 4g©l, 
2-i/^DDi^>l 0 mlMtC b ^xW^O. 4 1 ml £?&TU §S 

fc 0 1, 2-y^Dnx^>^f,S^UT, lb52 2 2~ 2 2 3 0 C©Mfc*£ll 

KMfttfm C 22 H 27 C1N 4 0 3 
Slraii C, 61.32 ; H, 6.32; N, 13.00 

mmm c, 61.15 ; h 5 6.34; n, 13.00 
mmmi 4 

4- [2- [4-^dd- 2 - (4-/^>^7^jV7i-;i/) -1H- 
^ IV'J [4, 5 -c] *y «J >- 1 xf-;H - 1 -l^U 

>©tert-^;U 

4- [2- [4-*DD-2- (4-^fiW7x^) -lH-f^V 
[4, 5 - c] *J U >- 1 --f x^;i/] - 1 -t^'J >?>£;i/#>^tert- 
y^-;i/0. 6 3g©l, 4-v^-^rit> 1 8 MlFJMt, i§3 -yfR6£;>- h U ^ A 
0.3 8 g©7k6 mUmt^TUT^ 5 0°CT" 1 3B$ra#U£ 0 
U Sal* 1, 2-^DDi^-^^;-;P (10:1) Zm&m&tLtz 
y'JAy;b*7A^o?hy77^--e8ilT0. 4 7 g©*K£ISft£t#fco 
>f V7-D^y-;i/h7R©^*^H^^tT> ife&l 8 3-1 8 6°CcD»fe^ 

^mmm c 29 h 33 cin 4 o,s • r/4H 2 o 

C, 62.46 ; H, 6.06; N, 10.05 
III C, 62.33 ; H, 5.90 ; N, 9.91 
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%mm 7 5 

4- [2- [4 -*DD- 2 - (4 >7.;U*-;i/7 i-M -1H--T 

[4, 5-c] *J U >- 1 ->f ;b] xfM -l~h^'Jy>*M'> 

4- [2- [4-^po-2- (4-/fiW7x-;i/) -lH-^^V 
[4 , 5 - c] df-yj >- 1 -4 ;i>] - 1 - t^u ^>*;i/tf >$tert- 
:/^;i/0. 40g©l, 2 -i/^DDx^>2 0 dI Sit:, o DiigJiS @£ 
0. 4 0 g£'>ft-fojKl;ts MtlMtflto £Jfo?g£t)£ 1 0%7«<b 
±1 V^l+ykm&ZMz-XtpmL. 1, 2-i;^on^^>T-JAtBbfc 0 HlttiM 

7d hVl/x-r ;i/ y xf ;bx-r;KDlif» IT 0 . 4 2 gco^g^HS 
tffco ^^y-;b*^M^LT, i&£l 4 9-1 5 6°C0fe&l£ H s B SI#fco 
7C«»*ffll C 29 H 33 C1N,0 4 S • 1/4H 2 0 

mmm C, 60.72 ; H, 5.89; N, 9.77 

HMffi C, 60.72 ; H,5.81; N,' 9.67 

IWl 7 6 

4-t Fo^y-2-7i-;b- 1 - [2- (4-tr^U^;i/) ^^v] -1 
H-^ [4, 5-c] *J')y 

4 _/7 D p_2-7x-;b- 1- [2- (4-f^U^;V) -1H- 
-f [4, 5-c] *yj>8 7 1 mgh6^1SS?2. 5 ml © 1 , 4-v 

*1t-> 8 ml m&Z3m3mrfaLtz 0 Jx.Ji&m£y)Z 1 0 %7KM± h U ->A7jci§ 
ifpH 1 OtcS^U J^tit^'J^A^DxT, 1, 2 -i;^Di^>t«, 

5 2 2 jag (D&m&^aZmtzo / ^y-M^S^lt, i&£2 4 2. 5-2 
4 4°C©v^felS^^?ffco 
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TbMfttiim C 23 H 24 N 4 0 • 1/4 H 2 0 

mmm c, 73.28 ; h, 6.55; n, 14.86 
nmm c, 73.32 ; h, 6.45 ; n, 14.77 



R 3 — [0»2)m^ 



N OH 



HAS 


B 


R 3 


m 




77 


CI 




2 


&t£*£JI(MeOH) 

mp,269-280°C(#8?) 

Ttmfttiife C 24 H«CIN 4 0 
Hftffi C, 68.48; H, 5.99; N. 13.31 
HHfit C. 68.32; H, 6.07; N, 13.29 


78 


H 


-a 


1 


NMR T^MU d (DMSO-d 6 )ppm:1.56(2H,q,J 
=1 1 .5Hz),1 .74(2H.d. J=1 1 .5Hz),2. 1 0-2.25( 1 H.m) 
.2.79(2H,q,J=1 1.5Hz),3.24(2H,d,J=1 1.5Hz).4.54 
(2H.d.J=7.5Hz).7.29(1H.t.J=8Hz).7.49(1H.d,J= 
8Hz).7.50(1 H,t, J=8Hz).8.00(1 H.d. J=8Hz).8.38( 
1 H,s).8.84(1 H,brs).8.95(1 H.brs),1 1 .62(1 H.s) 
IRX^HU l/(KBr) cm ':3544.3228.1692 
^XT^HU m/z:282(M*) 


79 


H 




1 


NMR hJU 6 (DMSO-d 6 )ppm:1 .65-1 .85(4 
H.m),2.00-2.1 5(1 H,m).2.84(2H,q, J=1 2Hz),3.30( 
2H.d.J=12Hz),4.18(2H.d.J=5Hz),4.51(2H.d.J=7. 
5Hz).7.27(1H,t,J=6.5Hz),7.40-7.60(7H.m).7.97( 
1 H.d,J=8Hz),8.31(1 H,s),1 0.63(1 H,brs).1 1 .58(1 H 
,s) 

IRX^HU I/(KBr) cm ':341 6,1 672 
VXX^MU m/z:372(M*) 
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mm 8 o 

4 - [2 - (4-7x;^y-iH-f^v [4, 5-c] 

4)1) - 1 - f-^'J v>*;u*">S?tert-^;i/ 

4-[2-(4-^DO-lH-^^yv [4, 5-c]^;'J>-l-^^) 
ifjl/] - 1 -t^'J v>ft;i/4->>g!tert-7*^;b4. 4 6 g, 7i;-JH 0. 
1 g&U&mik* 'J^Al. 8 0 g©ti£«> 1 2 0°CT-7 WM^tfco £ 

itS?g((«i:bfe^U*^;i/7b7A^ov h^7 7^-tiilts 3. 5 9g©i 
&Mfa*:'&tzo f|!Kx^;i/i: n-^^r-tT-X^vi^^^^^tTs l 3 0 . 5 
-13 2. 5°C©4»£*£Il£*#fco 
jkMft\m C 28 H 32 N 4 0 3 

atraffi C, 71.16 ; H, 6.83 ; N, 11.86 

fUfttt C, 71.10 ; H, 7.10 ; N, 11.69 

mums oofimtzft^x, mmms i~8 1 <Dih&m*mtc 0 




0!l 


R' 


R 3 


R B 




81 


H 




H 


*Sfe*S&(MeOH) 
mp.l 52.5-1 53.5°C 
Ttmtttii fit C 30 H 30 N 4 O 
HI C, 77.89; H. 6.54; N, 
12.11 

US? fit C, 78.00; H. 6.29; N, 
I 12.05 
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82 


H 


k\ 


H 


&fe3£JI(AcOEt-iso-Pr 2 0) 
mp.187-189.5t 
7Efft##rfil C 25 H 26 N 4 0 2 
m IS fit C. 72.44; H, 6.32; N. 
13.52 

HBtt C. 72.35; H. 6.26; N, 
13.42 


83 


H 


kA 


F 


*Sfe$S^(CH 2 CI 2 -iso-Pr 2 0) 
mp,206.5-208°C 

TtmftW C 25 H 25 FN 4 0 2 -1/8H 2 0 
111 C, 69.07; H. 5.85; N, 
12.89 

1^1 C, 69.11; H. 5.74; N, 
12.85 


84 


Ph 


k\ 


H 


&fe$SH(MeOH-iso-Pr 2 0) 
mp,205-207.5°C 
Ttmfttiim. C 3l H 30 N 4 O 2 -1/2H 2 O 
lit C. 74.53; H. 6.25; N, 
11.21 

HSHit C, 74.52; H, 6.37; N. 
11.10 




mm 
w 


R' 


R 3 


R B 




85 


H 


kX 


F 


&lfeii£ll(AcOEt-n-Hexane) 

mp,133.5-135.5°C 

Ttmfttitm C 28 H„FN 4 0 3 
Slrafil C. 68.55; H, 6.37; N, 11.42 
HSfcfil C 68.37; H. 6.47; N, 11.25 


86 


Ph 


kk 


H 


&fe*SIIi(iso-PrOH) 

mp,207-208°C 

TtMMft fit C 34 H 36 N 4 0 3 
atifil C, 74.43; H, 6.61; N, 10.21 
HSIti C. 74.38; H. 6.68; N, 10.14 
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NMR X^<7h;U(5(DMSO-d 6 )ppm:1.64-1. 






(X 




72(4H,m).2.55-2.58(4H,m),2.98(2H.t.J=7H 


87 


H 


H 


z),4.80(2H.t,J=7Hz),7.25-7.31(3H,m),7.45 








-7.49(2H,m).7.53-7.60(2H.m),7.72(1H,d.J 
=7Hz).8.29(1 H,d.J=7Hz).8.37(1 H.s) 
m/z:358(M*) 



nnm $ 8 

4- [2- (4-TX;- 1H--T [4, 5 - c ] *J >J >- 1 ->f )l) 

4 - [2 - (4-7x7 * - 1 H--f [4, 5-c] *y D >- 1- 

-iM x^;H - 1 -t^'J i?>-h)i#>& tert-7^;i/4. 4 0gM7> 
^-r)A34. 5gOi^«t 1 4 0°CT-3B3F H WeLfco fiJfcfi£*t*£ 
flnx.s 1 0%7jcM^" h U ^ATk^T-pH 9 CliL, m/5 L b>T'tlJltBU 

ft^b>-^y-;U ( 1 0 0:1-2 0:1) Zmthm&tLtzTJl *i-*> 
7A^DVh^77^-T!lllU ^^vrDtVl/X-r^^bt 1. 8 8 
g©i«fe!lSli£f#fco SSxf^^S^Lt, Ml 9 3- 1 9 3. 5°C© 

C 22 H 29 N 5 0 2 
mmm C, 66. 81 ; H, 7.39 ; N, 17.71 
mm C, 66.93 ; H,7.48; N, 17.66 

•mm 8 8 ©Mt^ot, %mn 8 9-9 2 (Dib&vnzmtzo 
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N NH 2 



m m 
m 


R 3 


f/J IX \ rr fPP BB m z*c / 


89 




S§fe$SH(EtOH) 

mp,191.5-192°C 

Ttmfttii fit C 24 H 27 N 5 
SLrafiS C, 74.77; H, 7.06; N. 18.17 
H&fii C, 74.87; H, 7.18; N, 18.06 


90 




MfelSIKMeOH) 

mp,231.5-232.5°C 

Ttm^fil C l9 H„N 5 0 
Salli C, 67.63; H, 6.87; N, 20.76 
USUI C, 67.46; H, 6.79; N. 20.63 


91 




«ftfe$SH(EtOH) 

mp.166-167°C 

7C§^##T fit C 20 H 2S N 5 O 2 
Sllfil C 65.37; H, 6.86; N, 19.06 
HSifit C. 65.52; H. 6.76; N, 18.83 


92 




(DMF-iso-Pr 2 0) 
mp.195-197°C(ttfl?) 
Ttmtitirm C 16 H t9 N 5 -C 4 H 4 0 4 -5/4H 2 0 
aitfil C, 57.20; H, 6.12; N, 16.68 
C 57.20; H, 6.23; N, 16.53 



mm 9 3 

4- [2- (4-^^ib7U-2-7i^- 1H-^^' V / [4, 5- 

c] ^;'J>-i--f^) - l-e^u v>*;i/^>ittert-^;i/ 

4- [2- (4-^dd-2-7x^-1H-^^; [4, 5-c] *y 
■J >- 1 ->f ;b) x^;u] - 1 -f^U ^>*;b**>K tert-T^UO . 69g 
&V5 0%v^^;i/7- * >7k&M7 ml <DiSllr«> Ufts ftS8 0°CT* 2 B#P^ 
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sestt^ a^no. 5~i7i. svcDm&fa^zmtzo 

7C*^«ffil C 30 H 37 N 5 O 2 
Sllffi C, 72.12 ; H, 7.46 ; N, 14.02 
H^f! C, 71.95 ; H, 7.72; N, 13.83 

HJ&04 9 4 

4 - [2- [4- (4 i/y- 1 --Ob) -2-7xz;i/-lH 

[4, 5-c] Jpy u>-i--f;H -i-t^'Jy>^ 

^Sttert-T^l/ 

4- [2- (4-^DD-2-7x-jl/-lH-^^'V [4, 5-c] =*V 

y>-i--f;i/) - l - f^u s;>*;i/#>R tert-r^;wo . 8 0g 

aiFN-^f-;i/bf^7y> 1 ml©?g£rtl£s 8 0°CT-6B#«#Lfco£Jfo}g£- 

tK Wffl?xf^-n-^^> (1 : 3-1 : 1) £?3tB 

;i/im-^7"^>Oltt«LT0. 7 4 g©JSfe*Sii&£fco Pi£x^;i<fr 5> 
Sfe B BLt, i^H0~14 l*C©«fe$M*ft*»fco 

C 33 H 42 N 6 0 2 

lH C, 71.45 ; H, 7.63; N, 15.15 
$mm C, 71.23 ; H, 7.65 ; N, 14.99 

mMM9 3&tf9 4©^t:S£ot, 5- 1 0 2©<b^*l*»fc. 
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N R 





R 2 




95 


NHMe 


*Sfe*£JI(iso-PrOH) 
mp,161-162°C 

Ttm^m C 29 H 35 N 5 0 2 -1/2H 2 0 
ginfig C, 70.42; H, 7.34; N, 14.16 
H&fi C, 70.31; H, 7.23; N, 13.95 


96 


A 

H 


&fe£ll(iso-Pr 2 0) 
mp,162-162.5°C 

Ttmfttixm C 3l H 37 N 5 Or1/2H 2 0 
Sttfil C, 71.51; H. 7.36; N, 13.45 
^lifcfit C, 71.73; H, 7.35; N, 13.09 


97 




*lfe*ttta(MeOH) 

mp.171-172°C 

5c^^«flS C„H 41 N 5 0 2 
Salfil C. 73.44; H. 7.66; N, 12.98 
USSli C. 73.44; H. 7.88; N, 12.93 


98 




«lfe^S(iso-PrOH) 

mp,189-l90 C 

Jtmfttii fit C 32 H 39 N 5 0 3 
Still C, 70.95; H. 7.26; N, 12.93 
H&fit C. 71.22; H. 7.47; N, 12.94 


99 


NHBn 


NMR T^HU <S (CDCI 3 )ppm:0.99-1.06(2H,m),1.25-1. 
40(3H,m).1.43(9H,s).1.80-1.90(2H.m),2.50-2.60(2H,m),3. 
95-4.05(2H,m).4.59(2H,t,J=7.5Hz),4.96(2H,d.J=5.5Hz),6. 
11(1 H,t, J=5.5Hz),7.24-7.28(1 H.m).7.30-7.35(3H.m),7.48 
(2H.d,J=7.5Hz).7.50-7.55(4H,m).7.60-7.65(2H.m).7.94-7 

.96(2H.m) 

IRX^hJUl/fKBr) cm-':3436,1 690 
TXX^HU m/z:561(M + ) 
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^ X ,N 



N R 



mm 
m 


R 2 


#3li 


100 




NMR X^^h^U «5 (CDCI 3 )ppm:1.00-1 .08(2H,m),1 
.30-1.35(1 H,m),1 .38-1 .42(2H.m),1 .43(9H,s),1 .83- 
1.90(2H.m).2.57(2H,brs),3.98(2H.brs),4.61(2H.tJ 
=7.5Hz),4.99(2H,d,J=6Hz),7.33-7.35(1H.m),7.39( 
2H.d,J=6Hz).7.51-7.59(4H.m).7.64-7.67(2H.m).7. 
88-7.89(1 H.m),7.96-7.97(1 H,m),8.53(2H,d, J=6Hz 
) 

IRX^hJU l/(KBr) cm-':3428,1692 
^XX^HU m/z:562(M*) 


101 




NMR X^HU 6 (CDCI 3 )ppm:0.98-1.06(2H,m),1 
.25-1.40(3H,m).1.43(9H,s),1.80-1.85(2H.m),2.50- 
2.60(2H.m).3.79(3H.s),3.90-4.00(2H,m).4.59(2H,t, 
J=7.5Hz),4.87(2H.d.J=5.5Hz).6.05(1H.brs).6.86(2 
H.d J=8.5Hz),7.31 (1 H,t.J=7.5Hz),7.40(2H,d,J=8.5 
Hz).7.51-7.60(4H,m).7.60-7.65(2H,m),7.94(2H,d. 
J=8.5Hz) 

[RX^<7h;U v(KBr) cm" , :3432,1692 
TT^^HU m/z:591(M*) 


102 


H 


NMR T.^Nb (5 (DMSO-d 6 )ppm:0.87(2H.q,J=5 
Hz),1 .20-1 .35(3H,m),1 .36(9H.s).1 .75(2H.q, J=7.5H 
z).2.54(2H,t,J=1 2.5Hz),3.77(2H,d.J=1 2.5Hz).4.64( 
2H.t,J=7.5Hz).6.99(1H,t,J=8Hz),7.34(2H,t,J=8Hz) 
,7.44(1 H,t.J=7.5Hz),7.56(1 H,t,J=7.5Hz),7.60-7.67 
(3H,m).7.76-7.82(2H.m).7.87(1 H.d. J=7.5Hz).8.1 6( 
1 H.d, J=7.5Hz).8.24(2H.d, J=8Hz).9.03(1 H.s) 
IRX^HU u(KBr) cm-':2932,1692 
7^^hJb m/z:547(M*) 



■mm i o 3 
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4-7V-2-7i^l/- 1- [2- - 1 H- 

^^^[4, 5-c] h'J7;i/*aSi* 

4- [2- [4- (4-^+W^7^) - 2 -7 x~;b- 1 
^"v [4, 5-c] 1 -4 x^;i/] - l -\z^)it>t>)iX> 

Ktert-^;i/0. 3 0gMhU7^D^i9Dl «6 5°CT- 

6WHBI«#Lfco U Sttt'f vrn^y-;w*Ja^t«fiaufcJg 

SSattUSM V7'D^;i/x-^;i/T-?5t^UT 0. 3 1 g©&S$fe£il£&fco 
x^y-;i/fc>f vro/V-;i/Olii)»f)B^Ilts ife£2 2 3-2 2 4°C<7) 

7G«^«ffl C 23 H 25 N 5 -2CF,C0 2 H-H 2 0 

mmm c, 52.51 •, h, 4.73; n, 11.34 

III C, 52.61 ; H, 4.45 ; N, 11.61 
fUfctfiJ 1 0 4 

1- [2- (4-7DD-2-7i->- lH-^f^V [4, 5-c] *J 

xf;i/] -4-f^U^y> 
1- [2- (4-7on-2-7i^-lH-^^7 [4, 5-c] *J 
U>-l->f;iO x^;b] - 4, 4-x^l/>i;^^^f^U^>0. 3 9 gR 

1 o%7kM^-h ';e?A*jgf*CTpH i lciiu ssxwwiitsifc. 

2 g©&feifc{fc£&fco l§£ftfc&tt£#&x*-;i>--n-^:7*> (1 : 1) 
&m&tbtzT)\sXi--ti7l>?a-? <f-T:n$iLs 0. 3 2 g©IM£ 
HS8fco ^fvrD/V-;^f)S^B B B lT> Ml 6 3- 1 6 5 e C©8»fe$W 

7G*£*rte C 23 H 21 C1N 4 0 
9IMI C, 68.23 ; H , 5.23; N, 13.84 
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C, 68.26 ; H, 5.31 ; N, 13.78 

mmm 1 o 5 

1- [2- (4-^PP-2-7x-;U- lH-f [4, 5-c] *J 

1- [2- (4-^DD-2-7i-;V-lH-f^^ [4, 5-c] *J 
u> _ ! xf;H -4-txijyy>0. 2 0 g, ISet Yu^risfrT 

*>0. 04g, »b'J^AO. 0 9 ml ©}g£«^ 

2 0 1 ~ 2 0 7 °C ©ltfifgS£»fco 
7C*#*Hi C 23 H 22 C1N 5 0 • 1/2H 2 0 
C, 64.41 ; H, 5.40; N, 16.33 
ISII C, 64.75 ; H, 5. 32 ; N, 16.09 

1 0 6 

4- [2- (2-7i-;i/-lH-^^V [4, 5-c] 3V'J>- 1 -4 

ifM - 1 -fc^D y>*;i/#>Ktert-7"f-;i/ 
4- [2- (4-^od-2-7x-;w- lH-^f^'V [4, 5-c] *J 
,j y _ ! x^;i/] - 1 -b'^U tert-T^K) . 8 0 g 

-n-"\7**> (1:1-4:1) £&m«£: L1t*s ] ) iif)^^ A* h ^ 
?7^-«U y^V7DtVVx-r;H«ltO. 4 9 - g<Z>&*HMSA 
&Sfco i/'-fvrotjU-T^^^LT, BfejMl 3 8- 1 3 9°C©M 
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Ttm^m c 28 h 32 n 4 o 2 

llfi C, 73.66 ; H, 7.06; N, 12.27 

mmm c, 73.46 ; h, 7.21 ; n, 12.17 



nmm 1 0 eomm^-ox. mmm 1 0 7~ 1 0 9oit^iit. 



"(CH 2 ) n 






R 3 


m 




107 


-a 


1 


&fe*S&[i£&i£](MeOH) 

mp,258-261°C(#fl?) 

TC^^^fffl C )S H 18 N 4 -2HCI-H 2 0 
Stiii C, 53.79; H. 6.21; N, 15.68 
H&li C, 53.49; H, 6.14; N, 15.67 


108 


-a 


2 


£tfe$&||[Jg&i£](MeOH-CICH 2 CH 2 CI) 

mp.220-233°C(#») 

5cf£##H£ C I7 H 20 N 4 -2HCI-1/2H 2 O 
Sfifil C, 56.36; H, 6.40; N, 15.46 
USSfit C, 56.36; H, 6.18; N, 15.35 


109 




2 


!SfeiSSB^[i&&£](MeOH-iso-Pr 2 0) 

mp.225-238 0 C(#jg) 

5cf!#lfHi C 2I H 28 N 4 -2HCI-1/8H 2 0 
Slrafil C. 61.27; H. 7.41; N. 13.61 
H&fi C, 61.03; H. 7.44; N, 13.50 



H!te0>J 1 1 o 

4 -7dd- 2 -7x-;u- 1 - [2- (4 -f^U ifiH -1H- 
-f 5 *V [ 4 , 5-c] ^;'J>- fiKffiaV7 v;i/g£Jg 

4-7PD- 2 -7x~;b- 1 - [2- (N-h'J7x-;Mf;i/-4-^ 
'Ji?;i/) x^;u] - lH-^yv[4, 5-c] */'J>3. 64g, 
-;i/3 0 ml h'J7;WDS8l0 ml ©i^MiiSf llWlf;. £ 
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MMLfztk, ?mZ 1 0%7K^b± h U «>A7}c?grt(3TpH 1 1 CHSU 1 , 

btSStfct U ^V-JWP&HJgSl/T, HuS 257-265 °C (#8?) 

ISIlts 8 5 . 5- 1 8 6. 5°C ©JffifefeSft^fco 

EMM ; 

7G&#*rfit C h H b C1N 4 -HC1 - H,0 
Sfrafi C, 62.02 ; H, 5.88; N, 12.58 
HSfctt C, 62.08 ; H, 5.77; N, 12.60 

7C*#*ftt C 23 H 23 C1N 4 -C 4 H 4 0 4 -H Z 0 
lil C, 61.77 ; H, 5.57; N, 10.67 
III C, 62.04 ; H, 5.40; N, 10.70 

mmm 1 1 1 

4-7iy+y-l -[2-(4-C^'J^)x^]- lH--f ^*V[4, 
5-c] dpy «J> • b ] )7)i/*u&ffi&. 

4- [2- (4-7x^y-lH-^^'V [4, 5~c] *J U>-1- 
-f;v) x^-;i/] - 1 - f^'J i/>ii)l^>m tert-7^;K). 3 0g©JM{b^^ 
b> 1 0 ml jgfS£gi&-R h 'J 7;M-n6f& 1 ml £flDX.T 1 .5OT#lfco 

-^;UT-Jiftft#LT, 0. 3 6 g©JR£S£ii4?£fco JMfbp* > £:x* 
;KOS«*»e>fHgSUTs Hj&2 1 1-2 1 6°C©Mfe*Sii£f#fco 
^M%\m C 23 H 24 N 4 0-CF 3 C0 2 H-1/8H 2 0 
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mmm c, 61.44 ; h, 5.21 ; n, 11.46 

■mm. C, 61.26 ; H, 5.05; N, 11.47 

%mm i i 2 

2 -7x-;i/- l - [2 - ( l -^7i;^;i/) if-;!/] - l H 
-- f**V[4, 5-c] *J U> • **>x;i/*>^m 

4- [2- (4-^dd-2-7x_;h1H-^^; [4, 5-c] *V 
U >- 1 --HI/) xfM - 1 -^7^>*;i/^>H tert-7"^;b 1. 20g 
©1 , 2-y^oox^> 1 2 mngrtt, ^ * >7Jl/*>g? 1 . 2 ml £fiD;LT, 
gST' 5 #R8«# t £ o Km^tfo £.4 V rati ;-)\,*to%.Xtii 
fflLfcHSilfcttlfcU 1. 2 4 gOlfeli^ilfe,^;-^?.S^lt> 
i!,&2 5 6-2 7 0°C (#8?) 
Kmftffim C 22 H 22 C1N 5 -2CH 3 S0 3 H 

mmm c, 49.35 ; h, 5.18; n, 11.99 

%M C, 49.60 ; H, 5.11 ; N, 12.16 
HflS0»J 1 1 3 

4-r^/-l - [2 - (4 -tr^Vi^iO x^;i/] - l H-^ 5. [4 , 

5-c] u> 

4- [2 - (4-7'^y - 1 h--< ^^*v [4, 5-c] ^yu > - 
x ?•;]/] - l -hr^'J isy*)i*>m. tert-7*?-;i/ 1 . 5 7 g£i&{bzk«l£x 
f-;u**4 0 ml (DMS®)*, MT- 5^H*#Lfcb EJfcg£1foC:**ilQi* 1 
0%7k$Hb^ h U 9A7KMtrpH 1 0C1IU Hfb/f-u >T*ttiH Lfco 
tB^^)lft7K^«^g-i-b^ ft&ftfc8aS£#&x?-;i/-eifc#LT 1 . 0 1 g© 

*»feig'a*»fc.»e)tL&isastt<b^f-u>-/^>'-;K4 o : 1-2 0 •. 
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TiMftVr® C 17 H 21 N 5 -HC1 • 3/4H 2 0 
C, 59.12 ; H, 6.86 ; N, 20.28 



m C, 59.10 ; H, 6.83 ; N, 20.30 



mm i io~ii 3©«oTjif)i i4~i8 e<D<t&y)zmti< 




litis 


K 


R 


m 


1yjlX.\rT#0 BB /frit*/ 


114 


Ph 


H 


0 


^"&^OT(CICH 2 CH 2 CI-AcOEt) 

mp,253-256°C(#fi?) 

TU^^^fil C 2I H, 9 CIN 4 
Strait C, 69.51; H, 5.28; N, 15.44 
H&fil C, 69.29; H, 5.19; N, 15.27 


115 


H 


H 


1 


*fe*6a[*»ttU(MeOH-EtOH) 

mp.273-286°C(#fi?) 

5c^^«ffilC 16 H, 7 CIN 4 -2HCI 
SUfil C 51.42; H, 5.12; N, 14.99 
HHtil C. 51.47; H, 5.08; N, 14.85 


116 


Ph 


H 


1 


*felSa[77JHMU(MeOH) 
mp,268-271.5°C(#fl?) 

C 22 H 21 CIN 4 • 1 /2C 4 H 4 0 4 ■ 3/2H 2 0 
SUfil C. 62.40; H, 5.67; N. 12.13 
H&& C. 62.52; H, 5.28; N, 12.15 


117 


H 


H 


2 


&fe*S H B B [i£g£&](EtOH) 

mp,258-267°C 

Ttmfttiim C I7 H, 9 CIN 4 -HCI 
HI C, 58.13; H, 5.74; N, 15.95 
HSfcfit C, 57.88; H, 5.46; N, 15.78 
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(MeOH-iso-Pr 2 0) 










mp,204-207.5°C 


118 


H 


CI 


2 


C I7 H I8 CI 2 N 4 • CF 3 C0 2 H- 1 /4H 2 0 
mimfe C. 48.78; H, 4.20; N, 11.98 
HSfcfi! C, 48.76; H, 4.34; N, 11.89 



" {CHz) %.- 


R 1 

i 











mm 

r/ j 


R' 


R 2 


m 




119 


OH 


CI 


2 


;ifc^fe$£ll(CICH 2 CH 2 CI-MeOH) 

mp.240-245°C(#fl?) 

Jtmfttiim C, 7 H 19 CIN 4 0-1/2H 2 0 
Stifll C, 60.09; H, 5.93; N, 16.49 
USSfit C, 60.32; H, 5.72; N, 16.41 


120 


Me 


CI 


2 


SHSfetSSCHJ^M-nttBttKEtOH) 
mp.201-202°C 

C I8 H 2I CIN 4 • CF 3 C0 2 H • 5/4H 2 0 
Sirafil C, 51.62; H. 5.31; N. 12.04 
Hlfcfii C, 51.82; H. 5.12; N, 12.22 


121 


CF 3 


CI 


2 


*fei6a[MJ7;u:J-p#i&«H(EtOH) 

mp,233-235°C 

TzmMSffe C 18 H, 8 CIF 3 N 4 -CF 3 C0 2 H 
gfmfil C, 48.35; H. 3.85; N, 11.28 
HSHi C, 48.31; H. 3.88; N, 11.21 


122 


Ph 


H 


2 


**fe££ii[£gSi£](EtOH) 

mp,1 91.5-1 92.5°C 

5£fli#*Tfit C 23 H 24 N 4 -2HCI-H 2 0 
SlfflfilC. 61.74; H. 6.31; N, 12.52 
Hffcfil C, 61.69; H, 6.51; N, 12.44 
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m & « mix h b b [ h >j ? )\, * □ » §s 










£](EtOH) 


123 


Ph 


CI 




mp,260-263°C(#fl?) 


3 


TCfUttflHi C 24 H 25 CIN 4 -CF 3 C0 2 H 
Slifii C 60.17; H, 5.05; N. 10.80 
H&fil C, 59.94; H, 5.08; N. 10.80 



W N R 





R 2 


B 


W 




124 


Me 


H 


CH 


»fe*SS[£IMi]<EtOH) 
mp,1 99-201 °C 

TtmtttiTfe C 24 H 26 N 4 -HCI-7/2H 2 0 
JSuhbIIS ^. oi.jj; n, /.zy; n, n.y* 
HIMt C. 61.21; H, 7.26; N, 11.80 


125 


CI 


CI 


CH 


M fe*S AO 'J 7 P ftHttKMeOH) 

mp,249-255°C(#f$) 

5c*»«f«l C 23 H 22 CI 2 N 4 -CF 3 C0 2 H 
SUfil C, 55.67; H, 4.30; N. 10.39 
Hlfcfii C, 55.75; H. 4.00; N, 10.47 


126 


CI 


Me 


CH 


&fe^# B B a OU3>;U*Pft8|lM](MeOH) 

mp,255-262°C(#fl¥) 

5c3fl##rfiS C 24 H 25 CIN 4 -CF 3 C0 2 H 
Simfit C. 60.17; H, 5.05; N. 10.80 
H&fil C, 59.95; H, 5.03; N. 10.79 


127 


CI 


MeO 


CH 


j&ftfe&iIKEtOH) 
mp.169-170°C 

TtmftVrfc C 24 H 25 CIN 4 0-1/2H 2 0 
JUrafit C, 67.05; H, 6.10; N, 13.03 
HSHi C, 67.32; H, 6.06; N. 13.02 


128 


CI 


H 


N 


Hfe&AO'J.^U^PSm&KMeOH) 

mp.260-268°C(#fi¥) 

Ttm'AMrfe C 22 H 22 CIN 5 -CF 3 C0 2 H 
111 C. 56.98; H, 4.58; N, 13.84 
HSMiS C. 56.76; H, 4.47; N, 13.82 
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. Ph 

^ i N 



mm 
m 


R* 


R 3 




129 


CI 


H 


&$fe?'jXA#H.(MeOH) 

mp.191-193°C 

Ttmftffi fit C 23 H 23 CIN 4 
Strafil C, 70.67; H, 5.93; N, 14.33 
HS&fil C, 70.70; H, 6.08; N. 14.28 


130 


CI 


H«0\ 


&fe$SH(AcOEt) 

mp,1 56.5-1 57.5°C 

Ttmfttffe C 23 H 23 CIN 4 
HI C, 70.67; H, 5.93; N, 14.33 
H^fil C, 70.64; H. 5.92; N, 14.21 


131 


CI 


hn nA 


SSfe&IKEtOH) 
mp,169-171°C 

Ttmftm m c 22 h 21 cin 4 o 

1 Stilfit C. 67.26; H, 5.39; N, 14.26 
USefit C, 67.31; H, 5.55; N, 14.32 


132 


CI 




*fefSS[HJ:7jM-nim«] 

(iso-PrOH) 
mp.158-163°C(#fl?) 

C 23 H 24 CIN 5 -2CF 3 C0 2 H-3/2H 2 0 
StrafiM C. 49.06; H, 4.42; N, 10.60 
HSIfil C, 49.04; H. 4.41; N. 10.73 


133 


Me 




;jfc*§fe*£JI(AcOEt) 
mp,88-89°C 

7cm^ v «riic 24 H 27 N 5 -H 2 o 

gafflfil C, 71.44; H, 7.24; N, 17.36 
C 71.25; H. 7.23; N, 17.03 
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m 






134 




&£1i&lfttiil[?V;U$i£j(EtOH) 
mp,261-272°C(#jg) 

C 22 H 2) CIN 4 • 1 /2C 4 H 4 0 4 • 5/2H 2 0 
Sirafit C, 60.06; H. 5.88; N, 11.67 
USUI C, 60.07; H, 5.89; N. 11.60 

it SSI at Jt [ Of ] D 20 : -12.0 (c=0.1. 

DMSO) 


135 


1 




Ph 

-< 

c 


«ife^ 8 B H [h'J7;U^Pft^](EtOH) 

mp.215-221°C(^lS) 

7ClH##rM C 23 H 27 CIN 4 -CF 3 C0 2 H 
Hfifil C, 59.00; H, 5.55; N, 11.01 
HSfcfi C, 58.85; H. 5.63; N, 1 1.05 


136 




ct*: 

N 


Ph 

< 

x N 

CI 


(MeOH-iso-PrOH) 

mp,225-232°C(#fl?) 

Ttm'An C 22 H 25 CIN 4 -CF 3 C0 2 H 
SlraM C. 58.24; H, 5.29; N, 11.32 
HSfcfiS C, 58.09; H. 5.29; N, 11.32 


137 


"0 


ex. 

N 


Ph 

-< 

N 

A — 

CI 


;^fe^B%[KU-7;u*o^^](EtOH) 

mp,224-224.5°C 

C 21 H 2 ,CIN 4 S -CF 3 C0 2 H • 3/2H 2 0 
Simil C. 51.35; H, 4.68; N, 10.41 
USSHI C, 51.65; H. 4.32; N, 10.16 
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N CI 



0! 


R' 




138 


n-Bu 


*Hfe$g^(AcOEt) 

mp,loU loi u 

7Cf*t##rfil C 2l H 27 CIN 4 
SUfil C. 68.00; H, 7.34; N, 15.10 
H&fil C, 67.76; H, 7.59; N, 14.96 


139 


X) 


atfe«ft[hU7;U7|-P»ifttt](EtOH) 
mt> 139-139 5°C 

C 23 H 29 CIN 4 -3/2CF 3 C0 2 H-H 2 0 
atrafil C, 53.29; H, 5.59; N, 9.56 
HHfit C, 53.23; H, 5.33; N, 9.56 


140 


Bn 


$*ffe*Sil(AcOEt-iso-Pr 2 0) 

mp.230-234°C(#fl?) 

Tzmfttiim C 24 H 25 CIN 4 -1/4H 2 0 
BUmfil C, 70.40; H, 6.28; N, 13.68 
USUI C. 70.41; H. 6.27; N, 13.54 


141 




;^mfeiSsSH B B [>^>x;U7n>^](MeOH) 

mp.196-207°C(#fi?) 

7C?*t##Hfi C 25 H 25 CIN 4 -2CH 3 S0 3 H-H 2 0 
SUfil C. 51.71; H, 5.62; N, 8.93 
HS&fii C. 51.59; H, 5.42; N, 8.87 
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^ In 



m 


R' 




142 


fT Me 


*lfefS^[7-7;U^^](MeOH) 

mp.224-229°C(#$) 

7C^##rfil C 24 H 2S CIN 4 -C 4 H 4 0 4 -H 2 0 
111 C, 62.39; H, 5.80; N, 10.39 
fgglfil C, 62.46; H, 5.51; N, 10.42 


143 


XJ 


&fe*£Jt.[:7TjU&i&](EtOH) 

mp,21 3.5-21 6°C(#fl?) 

7t^##rfit C 24 H 25 CIN 4 0-C 4 H 4 0 4 -1/4H 2 0 
Strati! C, 62.10; H, 5.49; N, 10.35 
HSIfi C. 61.94; H, 5.45; N, 10.30 


144 




&fel£&l>M?;i"t-DBtgt&] 

(MeOH-iso-Pr 2 0) 
mp.253-257°C(#fl?) 

C 24 H 25 CIN 4 S • CF 3 C0 2 H - 1 /2H 2 0 
Slifil C, 55.76; H, 4.86; N, 10.00 
HSHi C 55.67; H. 4.59; N, 9.99 


145 


Me 


SSfe«S[hU7;U3j-PftKJ£](EtOH) 

mp.218-225°C(#fl?) 

7C^^*Tte C 24 H 25 CIN 4 OS-CF 3 C0 2 H 
SiH! C 55.07; H, 4.62; N, 9.88 
HHfil C, 54.91; H, 4.69; N, 9.77 


146 




*8fe)i£&[MJ:7;u*pRgM£](MeOH) 

mp.270-277°C(#fi?) 

7C^^*ffil C 24 H 25 CIN 4 0 2 S-CF 3 C0 2 H 
Stifil C, 53.56; H, 4.49; N. 9.61 
HSIfil C, 53.51; H, 4.50; N. 9.62 
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mm 
m 


R' 




147 




nip, I ac. 1 jo w \ yj rfr J 

TtmMfxm. C M H M CIFN 4 -C 4 H 4 0 4 -H I 0 
Sfitffi C, 59.72; H, 5.20; N. 10.32 
HSMit C. 59.81; H, 5.07; N. 10.33 


148 




i fe 8 r B [ 7 7 ^ i 

i&](MeOH-iso-PrOH) 

mp.184-187°C(#$) 

Ttmfttiife C 23 H 22 CIFN 4 -C 4 H 4 0 4 -H 2 0 
SLIwfit C. 59.72; H, 5.20; N, 10.32 
HSIfi C, 60.00; H, 4.91; N, 10.34 


149 






S!fef$lii[7V;Ui£i&](MeOH) 

mp.204-209°C(#|$?) 

5cilt##rffi C 23 H 22 CIFN 4 -C 4 H 4 0 4 -H 2 0 
Simii G. 59.72; H, 5.20; N, 10.32 
H&fit C. 59.53; H, 4.92; N. 10.41 


150 






H£fSB a H [Mj:7^*Pfim£](EtOH) 

mp,260-263°C(#8¥) 

TtmMftm C 23 H (9 CIF 4 N 4 -CF 3 C0 2 H-H 2 0 
HHrafit C. 50.47; H, 3.73; N, 9.42 
HiHI C. 50.33; H. 3.53; N, 9.51 


151 


F 


c 


Hfe& B s B [HJ:7^*P6f&£](MeOH) 
mp,259-261°C(#8?) 
Ttmfttiim C 23 H I8 CIF 5 N 4 -CF 3 C0 2 H 
HHfit C, 50.48; H. 3.22; N, 9.42 
C. 50.28; H. 3.28; N, 9.46 
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R 1 



mm 
m 


R' 


«jtt<is*saBiS) 


152 


JO 


a$fe*S B B B [*$>;UU*>&i&](EtOH) 

mp.195-202°C(#fi¥) 

Ttm^m C 22 H 22 CIN 5 -CH 3 S0 3 H-5/4H 2 0 
SHraM C, 54.11; H, 5.63; N, 13.72 
Hifcfit C. 54.13; H, 5.45; N, 13.63 


153 




&fe£ B E B [7V;U&i£](MeOH-EtOH) 

mp.181-185.5°C(#fi?) 

Ttmtttiim C 22 H 22 CIN 5 -C 4 H 4 0 4 -H 2 0 
JSIrafit C, 59.37; H, 5.37; N, 13.31 
H&til C 59.37; H. 5.11; N. 13.37 


154 




S St ft tt tt H [ h 'J 7 )\> * □ H 
J&](EtOH) 

mp,197.5-204°C(#,W) 

7£^53 v «fii C 22 H 22 CIN 5 -CF 3 C0 2 H-1/4H 2 0 

USUI C, 56.45; H, 4.58; N, 13.72 


155 


JX 


8, lb 'J ^U* P »H*](EtOH) 
mp.250-255%(#fg) 
TcfUtfflHit C 29 H 27 CIN 4 -CF 3 C0 2 H 
Hsifii C, 64.08; H, 4.86; N, 9.64 
C. 63.81; H. 4.92; N, 9.63 


156 


XT 


Sffe«a[hU7;u*pftina](EtoH) 

mp.l 44.5-1 45.5°C 

C 29 H 27 CIN 4 0 ■ CF 3 C0 2 H - 3/2H 2 0 
Sii@C. 59.66; H, 5.01; N. 8.98 

mmm a 59.44-. h, 4.71 : n, 9.04 
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mm 


R' 




1 ^7 
I 0 1 


rr CF3 
XJ 


mp,174-175°C 

C 24 H 22 CIF 3 N 4 ■ CF 3 C0 2 H ■ 5/4H 2 0 
g§H£ C. 52.44; H, 4.32; N, 9.41 
HiHH C. 52.54; H. 4.19; N, 9.53 


158 


9 


&fel£ a s B [Hj:7;u*pet&i£](MeOH) 

mp.231-24rc(#jg) 

7EfSi##rfii C 2( H 2 .CIN 4 0-CF 3 C0 2 H-1/2H 2 0 
till C. 54.82; H. 4.60; N, 11.12 
HS&H C, 54.73; H, 4.42; N. 11.21 


159 


P 

/ 


mp,256-261 0 C 

TC^^^fft C 21 H 2I CIN 4 S-CF 3 C0 2 H-1/4H 2 0 
Hfrafil C 53.59; H, 4.40; N, 10.87 
C. 53.53; H, 4.33; N, 10.90 


160 


h 


&fe^S[HJ:7;U*P^i£J&](MeOH) 
mp,270-273°C(#8?) 
5cit##ri£ C 20 H 2) CIN 6 -CF 3 CO 2 H-1/2H 2 O 
S&lnfil C, 52.44; H, 4.60; N, 16.68 
C, 52.15; H. 4.74; N, 16.95 


I 161 




at m & ss a [ h 'j ^ ;u * □ m & 

J£](EtOH-Et 2 0) 
mp.203-203.5°C 

5c5ft##rfit C 20 H 20 CIN 5 S-CF 3 CO 2 H 
Sfmfil C. 51.61; H, 4.13; N, 13.68 
H&fil C. 51.48; H. 4.22; N, 13.52 



WO 00/09506 PCT/JP99/04381 



R 1 

ri 



N Me 



mm 
m 


R' 




162 




3fcftfefci&[*Ift«U(iso-PrOH) 

mp,245-249°C(#fl?) 

TtmMfrm C 24 H 25 FN 4 -2HCI-3/4H 2 0 
Sfrafil C 60.70; H, 6.05; N, 11.80 
HS&fit C. 60.81; H. 5.93; N, 11.72 


163 


F 

1 

F 


&feJSS[tti«a](EtOH) 

NMR T^HU 6 (DMSO-d 6 )ppm:1.30-1.40(2H, 

m).1 .55-1 .70(1 H,m),1 .70-1 .80(4H,m),2.65-2.80(2 

H,m),3.10-3.25(2H.m),3.17(3H,s).4.73(2H,t,J=7.5 

Hz).7.97(1 H,t.J=7.5Hz),8.04(1 H.t,J=7.5Hz),8.55- 

8.65(2H.m),8.84(1H,brs),9.06(1H.brs) 


164 


JO 


;ifc*ife*SiP a (AcOEt) 

mp,176-177.5°C 

Ttmfttii It C 23 H 25 N 5 
SlrafiS C 74.36; H, 6.78; N, 18.85 
H&fil C. 74.09; H, 6.90; N, 18.69 


165 




&$fe!SSIi.[i£8^](MeOH-iso-PrOH) 
mp,300°CJU± 

TCfStttflrfit C 25 H 25 F 3 N 4 -2HCI-1/2H 2 0 
Slra fit C. 57.70; H. 5.42; N, 10.77 
USSfil C. 57.72; H. 5.12; N, 10.79 


166 


p 


SKStfelSBGso-PrOH) 

mp,166-167°C 

5tf£##rfilC 22 H 24 N 4 0-H 2 0 
Slrafi C. 69.82; H, 6.92; N, 14.80 
H&ti C. 69.53; H. 6.97; N, 14.59 
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R 1 



N Me 



mm 
m 


R' 




167 


v / 

r 


4gfelSB S B [^^^3(EtOH) 
mp,218-219°C 
Tcfttfflrfit C 2I H 24 N 6 -3HCI 

mmm c. 53.68; h, 5.79; n, 17.89 

Unfit C. 53.63; H, 6.01; N. 17.89 


168 


p 


SftStfe*SS[«iMM(MeOH) 

mp,293-298°C(#fl|) 

7CfH##Tfil C 21 H 2 3N S S-2HCI-H 2 0 
Strafit C, 53.84; H, 5.81; N. 14.95 
HHfit G. 53.59; H, 5.71; N, 14.82 


169 


p 


SKftfe*£S[lg&«](EtOH) 
mp,196-199°C 

7CfS§#8ffiS C 22 H 24 N 4 S-2HCI-3H 2 0 
HlftfiftC. 52.48; H. 6.41; N, 11.13 
Unfit C, 52.44; H, 6.68; N. 11.13 


170 


P 

/ Me 


& M fe IS H [ h 'J 7 * □ # f& 

J£](EtOH) 

mp,228-229°C 

C 23 H 26 N 4 S-3/2CF 3 C0 2 H-1/2H 2 0 
SUfifi C, 54.73; H. 5.03; N. 9.82 
Hilfii C, 54.46; H. 4.91; N, 10.00 


171 


Me 

p 


$1tfe*SJ?.[i£S£&](EtC>H) 

mp,274-277°C(#fl?) 

5cf£tt#rfit C„H 26 N 4 S • 2HCI • 5/4H 2 0 
SUfit C, 56.84; H, 6.33; N. 11.53 
HSIfit C, 56.79; H, 6.11; N, 11.51 
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mm 
m 


R' 


R 2 




172 


/ Me 


PI 


£$fef£iP H [hWU*O6^i£](Et0H) 
mp,189-190°C 

HHfil C, 51.59; H, 4.24; N, 9.63 
Hlfcfi! C. 51.54; H, 4.29; N, 9.65 


173 


Me 

A 
P 


Ci 


&fe*Sf B [HJ?;U*a6mi£](EtOH) 

mp,194-195°C 

TC^TJ ATM ^22 H 23 L,,N 4 :> 

iliraiil C, 53.16; H. 4.42; N, 10.12 
HSIfit C. 53.18; H. 4.39; N, 10.39 


174 




Me 


&^fe£Sll[i£B£i£KEtOH) 

mp,245.5-246.5°C 

Ttm^m C 22 H 25 N 5 -2HCI-3/2H 2 0 
Still C. 57.52; H. 6.58; N, 15.24 
USUI C, 57.65; H, 6.33; N, 15.23 


175 




Me 


SfcfcfelSaCttiHfcKEtOH) 

mp,224-225°C 

Ttmftttm. C 23 H 27 N 5 -2HCI-5/2H 2 0 
HHfit C. 56.21; H. 6.97; N, 14.25 
HiHi C, 55.95; H, 6.70; N, 14.23 


176 


H 




£] 

(EtOH-iso-Pr 2 0) 

mp.189.5-192.5°C 

TcHttfflffil C 23 H 23 FN 4 0-CF 3 C0 2 H 
9ttH C, 59.52; H, 4.80; N, 11.11 
H&fit C, 59.41; H. 4.89; N, 11.16 
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R 2 




177 


OPh 


£](EtOH) 

mp,21 4.5-21 5.5°C 

C 29 H 28 N 4 0 • CF 3 C0 2 H - 1 /2H 2 0 
SaHi C. 65.14; H. 5.29; N, 9.80 
USUI C 65.40; H, 5.07; N, 9.85 


178 


NHPh 


&fe*SII(MeOH-iso-PrOH) 

mp.191-194°C 

jzMfttirte C 29 H 29 N 5 
SliHI C. 77.82; H, 6.53; N, 15.65 
USUI C. 77.76; H, 6.59; N, 15.56 


179 


ill tti 

NHMe 


^HfelSSC^K^Kiso-PrOH) 
mp,209-210°C 

— ^.yv+Cfife n U M .9un.7/AH n 
TZmTtvTW. U 24 H 27 N 5 -/lMOI- //4|-I 2 «J 

Strafil C. 58.83; H. 6.69; N, 14.29 
HSfcfil C, 58.88; H. 6.51; N, 14.13 


180 


NMe 2 


*fe$S B B B [^^^](MeOH) 
mp,205-206.5°C 

Tclittfflrfil C 25 H 29 N 5 -2HCI-5/2H 2 0 
Sam fit C, 58.02; H. 7.01; N, 13.53 
HSHit C, 58.01; H. 7.02; N, 13.50 


181 


H 


&fe*£J|[i&IH&](EtOH) 
mp.210-212°C 

Tim'Atiifc C 26 H 29 N S -2HCI-H 2 0 
SUfil C, 62.15; H, 6.62; N, 13.94 
Hlfcfit C, 61.99; H, 6.44; N. 13.85 
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S5£ 

m 


R 2 




A ft O 

182 


km in 

NHBn 


fcfe8SH*i*tt:Kiso-PrOH) 
mp,244-245°C 

TLmlnmrn c 30 h 3i n 5 "2HCI-3/4H 2 o 

SliHi C, 65.75; H, 6.35; N, 12.78 
HSMi C. 65.81; H. 6.13; N, 12.68 


183 




$?tfeft£[aifttt](EtOH) 
mp,190-193°C 

Tcm^flTli C„H 30 N 6 -3HCI"2H 2 O 
MUmfe C, 57.29; H, 6.13; N, 13.82 
HSfcii C, 57.46; H, 5.98; N, 13.77 






SftitfefcaCttlftttKEtOH) 
mp,231.5-232°C 

SUfil C. 58.23; H, 6.72; N, 14.55 
HSfcfil C, 58.12; H. 6.93; N, 14.46 


185 




*fe*H*a[lfil*8U<EtOH) 
mp,187-189°C 

5t§H##ffil C 28 H 33 N 5 -2HCI-3/4H 2 0 
StrafiM C, 63.93; H, 6.99; N, 13.31 
USSfil C. 64.05; H. 6.93; N, 13.32 


186 


"0 


*Sfe&iPB[J&&i&:i(EtOH-iso-PrOH) 
mp,194-195°C 

TC^^^ffil C 27 H 31 N 5 O-2HCI-3/2H 2 0 
SHaHI C, 59.89; H, 6.70; N, 12.93 
HSHi C. 59.72; H. 6.64; N. 12.85 



1 8 7 

1- [2- (N-n-7^;i/-4-t^'J ^;u) x^;H - 4- ^op - 1 H - 

[4, 5-c]^'J>-« 
4-£nn-l - [2 - (4-^'Jy» -1H-^^^; [4, 

5-c] *y»J> • h 2 0 g&£>'J^i?# D^AO. 77g 
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ON, N-^^WM7 * h* 6 ml SffifS^tc^STx 3 
0 ml WL, 5B#^^tfcoSJl&^tltc 1 0%7KK<b^ h U 
JjpxTpHl OicMU SixfK-iflllto «Uffl«**fcte«lAtt*"e« 

§r^k F u 7 ? yizfeMLis >) * V frZm^T&L, iMIiltO. 

Jfcfr&SISSbTs Ml 4 4-1 5 8 e CO^fe^?:fffco 
^##rfl C 21 H 27 C1N 4 - 2HC1 • 1/2H 2 0 
Stlfi C, 55.70 ; H, 6.68; N, 12.37 
C, 55.80 ; H, 6.65; N, 12.44 

mmm 1 8 8 

1- [2- (N-7 , -bf-;u-4-e^us?;i/) x^;u] -4-^dp-ih- 
J [4, 5-c] *y U> 

4-^od-1- [2 - xf;i/] -1H-^^'V [4, 

5-c] U> • b U7;p*n»KJi0. 6 0 g0t'Jy>4 ml M 
M2 ml $iPx.T> MTmWfttfbfco fiJfc»*«fcSB3sU Mfc-TV 

7ot;i/x-rJl/t«LT0. 4 5gOife^ H Mto Jfifls* f-U 
V7Df^x-r^©S$iP?.^B B BLT, Ml 8 3- 1 8 6. 5°C©fisfe*S 

7C*»«f« C 19 H 21 C1N 4 0 
aUffl C, 63.95 ; H, 5.93; N, 15.70 
III C, 63.81 ; H, 5.87; N, 15.61 

rn&mi 8©^i:^ot, mmm i s 9~i 9 40^^ 
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R 3 -(CH 2 ) m . N ^ 



mm 
m 


R 1 


B 


R 3 


m 




189 


Ph 


H 




2 


&fe*SJI(iso-PrOH) 

IT1P.167-1681C 

TC^^flrll C 24 H 25 CIN 4 
Stiffi C, 71.19; H. 6.22; N. 13.84 
USUI C, 71.00; H. 6.18; N, 13.56 


190 


H 


CI 




2 


JRfe«SB[EIMS(EtOH) 

mp,235-246°C(#fi?) 

TG^TTflrlE C 24 H 24 CI 2 N 4 -HCI"1/4H 2 0 
Utrafl C, 60.01; H, 5.35; N, 11.66 
USUI C, 60.01; H, 5.62; N. 11.67 


191 


H 


H 




1 


JftfeSSUSBlfflCEtOH) 
mp,248-257°C(#fi?) 

Ttmftmm c 23 h 23 cin 4 -hci-i/4h 2 o 

JHHi C. 63.96; H, 5.72; N. 12.97 
USUI C, 63.98; H, 5.80; N. 12.93 


192 


Ph 


H 




2 


&fe££Jii(CH 2 CI 2 -iso-Pr 2 0) 
mp.1 54.5-1 60°C 

Ttm^mm C 25 H 25 CIN 4 0-1/8H 2 0 
SHrafil C, 69.00; H, 5.85; N. 12.87 
USSfil C 68.78; H, 5.78; N, 12.71 
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R 3 -(CH 2 ) m . 



mm 
m 


R 3 


m 




193 




1 


&fe$3B B B[&&£](MeOH-iso-Pr 2 0) 

mp,269-280°C(#fl?) 

Ttm'Atiife C 2J H 24 N 4 -2HCI-3/4H 2 0 

mmm c. 62.37; h. 6.26; n, 12.65 

USSfit C. 62.36; H. 6.45; N, 12.60 
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2 


2Rfe^[J£$^](MeOH-iso-Pr 2 0) 

mp.150-156°C(#ft?) 

Ttmftmm C 24 H 26 N 4 -2HCI-1/2H 2 0 
Slrafil C, 63.71; H, 6.46; N. 12.38 
HSMt C, 63.90; H, 6.68; N, 12.11 



mm 1 9 5 

4-^OD-l- [2- [N- (4 -7MD7i-jl/X;l/*-^) - 4 - f 
^ ij xf;i/] -1H-^^V [4, 5 - c] V > 

4_/ 7DD - l - [2 - x^;i/] -lH-f ^fV* [4, 

5-c] >J> • h U7;M-n»KiS0. 5 0gM»^A0. 3 2g 
©N, N-y/fM^A7? K 2 ml Ili^tifiTx iMib p-7;i/^o^<> 
-fe'>^;b*-;i/0 . 2 3 g©N, N-y/fMil/A7^ h* 3 ml ^I^iTbt 
5B#F H M#tfco £j&?I£tJ£ 1 0 %7mit+ h 'J *"C p H 1 0 

t . Ifi m t oft tBM * zk i: ISIQ^IMtKT* Ji ftffi&«zk t ^ 

Ttmtnm c 23 h 22 cifn 4 o 2 s ■ 

mmm C, 58.41 ; H,4.69; N, 11.85 
■m.m C, 58.43 ; H, 4.52 ; N, 11.88 
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mm 1 9 6 

1- [2- (N-^^>7^-ib-4-tXiJi;jl,) ifJV] -4-7x7 
lH-'f [4, 5-c]*>"J> 

4-7i^y-l-[2-(4-t!^'J^)if;i/] - lH--f ^*V[4, 
5 - c] 3V U > • h U 7;i>*Dft&Jgl . 0 0 g&l>'h 'Jifi^ 5. >0 . 5 
7 ml ©J&{b/^l/> 1 0 ml JgjftC^jaTx igft/^XWaO, 1 6 ml 

5-17 6-C©*HtfilSS*f»fco 
7C*»«f«[ C 24 H 26 N 4 0 3 S 

iH C, 63.98 ; H, 5.82; N, 12.44 

III C, 64.01 ; H, 5.96; N, 12.28 

fmm 1 9 ewfimtzvtix. %mm 197-19 9©fls-&«f#fc<, 
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mm 
m 


R A 




197 


Ts 


*$felS^(AcOEt-iso-Pr 2 0) 

mp.201.5-202°C 

TtmfttlT fit C 30 H 30 N 4 O 3 S 
SaHi C. 68.42; H, 5.74; N, 10.64 
HSfcfit C, 68.46; H, 5.83; N, 10.53 
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Et0 2 C 


life*SS(AcOEt-iso-Pr 2 0) 

mp.132-133°C 

Ttmfttir fit C 26 H 28 N 4 0, 
Strati C, 70.25; H. 6.35; N, 12.60 
H@Mi C, 70.13; H. 6.34; N, 12.50 


| 199 


Bn0 2 C 


NMR X^^h/U 6 (CDCI,)ppm:1.31(2H.brs).1.50-1.70(1H 
,m),1 .78(2H.brs),2.00(2H.q. J=7.5Hz).2.81 (2H,brs),4.23(2H 
,brs).4.63(2H.tJ=7.5Hz).5.13(2H,s).7.25(1H.t,J=7Hz).7.30 
-7.40(5H,m),7.39(2H,d,J=7Hz),7.44(2H.t,J=7Hz).7.50(1H, 
td,J=8.5,1Hz).7.57(1H,td,J=8.5,1Hz),7.90(1H,dd.J=8.5,1H 
z).7.94(1H.s).8.04(1H,dd.J=8.5,1Hz) 
[R7.^^h^Ul/(liq.) cm~':1698 
TXX^HU m/z:506(M*) 



nmm 200 

4 - [2- lH-'f ^'V [4, 5 - c] *y U >- 1 -4M 

- [2 - xf-;i,] -1H-^^'V [4, 

1/ > 1 0 ml ?JrI§r&£^ST- 1 MJf #Lfc&, WtH Lfcfcgfl^MLT 0.56 
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16-21 8 0 C(Dm&&^a*mco 

nmmm c 19 h 24 n 6 s • 1/2 h 2 o 

atrafl C, 60.45 ; H, 6.67; N, 22.26 
C, 60.79 ; H, 6.66; N, 21.97 

mMM2 0 OCMCtot, HJ60IJ2 0 l<D<h&®*®it 0 

mmm 2 0 1 

4- [2- (4-^PO-2-7x-;i/- 1H-^^V [4, 5-c] *J 

ItSSISK : * * <> 

fHuM : 2 1 5-2 2 0°C (#11?) 

^mftVim c 25 h 26 cin 5 s 

@il C, 64.71 ; H, 5.65; N, 15.09 
$mm C, 64.80 ; H, 5.62; N, 14.96 

mmm 202 

1- [2- ( 1 i^b) if-Jl/] -4-7PD-2-7 

i^V-IH-^^; [4, 5-c] *7U> -JfiKJS 

4-^dd-2-7i-;I/- 1- [2- (4 -t'^'J xf-;u] -1H- 
-fS*V[4, 5-c] +;'J>0. 7 5g, 1H-K77-;I/-1-*M* 
-WttO. 4 0 g£tf hUxf;V7^>0. 3 9 ml©N, N-5>* 
^*M7 5 H 5 ml 1 9Rfffl«ff LfcoSJB**«BU Sliftt: 

i^y--;b*lra^T*fltiLfclSft*««it/TO. 5 1 g©}«ft|g»*#fc« x* 

y ?>f|!BSL-Cx ib& 270-273 8 C (#8?) 0&fe*gg*f§fco 
tg*#*t«[ C 24 H 25 C1N 6 - HC1 • 1/2H 2 0 
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fig C, 60.25 ; H, 5.69; N, 17.57 
mtm C, 60.47 ; H, 5.61 ; N, 17.36 

«K&BKAs6«#t:llMR»W It. 7 * • ^ 'J >v± 1000 (7 # • J )V? a 
7 7 A/S) £ 1 7 Ojul^-rsr7^^y^Kttff+^±lftl*fi5 0 ml SSI U 
tzo dtl^?>^JfilTO^fflM (PBMC : Peripheral Blood Mononuclear Cell ) £ 
LeucoPREP™ (Becton Dickinson) iM^taotigb. 2 mM L-?>* S 
> (Life Technologies ) > 2. 5 U/ml ^— 'J > - 2 . 5 // g/ml X b U 7* 

hv-f-»gi (Life Technologies) £^*IU 1 0%4«ElfitfS (Intergen 
Company) £«Lfc RPMI-1640 t&jfa ( Bzkl£M*fc5££#) OUB&ft 1 * 

1 0 6 f@/ml i:&£«fc-5£Jg§lLfco 

TO<b^rt)(iMa^M7j< J p^^^;i/x;i/*^^ h'feSUJi 0.1 MSilSg-e 20 

m~i o-'Mom&mmz-m^tzo 

^©iStfecfOPBMC £ 180/zl «MmUfc9 6ft («) Micro Test III™ tissue 
culture plate(Becton Dickinson) W^^ffl7'l/- h C 1 ju g/ml © 'J * U 
■fry*7-f K (LPS) * 1 0 Atl »Lfco f©3 0M. M£ 1 0^1 ©$ 
l£4bi§r ti © & r& X fct £ * x )i iz m L . 7* b - h C 7* 7 7. =$■ v 7 m © M £ L 
Tv 5%il^bJ^m#H^tC*^t 3 7°CT' 1 6 831^ >Jfa^- h tfco 
4. HhTNF-ff^hSTL-1 /?©fr# 

+r> K-f yf-i£t:«t4x>if>f A-f A7 7 > y^&£^LTtS#±7s< : t : '©t: 
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MNF-atthIL- l^SILL 96^ tyx-fr) * 

S> > M(DAK0 ) £ A ft&feEfc 4 Hte t fc » 1 SBfiSJfc * ffclt L fc^ 

x;i/© 4 5 0 nm M-Vmax H 70D7l/-h>J — — 

(Molecular Devices) TiBUS L fco hi'f >©ISttSiV7 h">xT 
Softmax ™ (Molecular Devices) h >*M&FatLZtii^tz& 

F - a (ENDOGEN) N ^ 'J ^ D-tiV^^ffit 1- T N F - a (Pharma 
Biotechnologie Hannover), ' MtiiG a M'trt^it^r I gG(Jackson 

InununoRes. Labs.K U&Z. t h T N F - a( INTERGEN)^^^^ 
H»^St>'^S«lffl©^^D D piCfflVNfco t M L- 1 /JC^iCii^y^D- 
hIL-1 /?(Cistron) . U * D 1 y S?tft t b I L — 1 /? 
(Biogenesis). H R PJfr&n Atfj;-^ I g G(Chemicon International h fclifex. 
hhIL-l/3(R&D Systems) £*ft**u -ft, -ft, £W*S^lSffl 

TNF-aMIL- 1 /ff^-r*i©a^***»fls^©rSix^ LPS 

©-•m xDmmm-cmitz^frm (%) tsito 

^$T!B©a 1 RXJF2 tc^r o 
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its® 


S-^jg)t(//mol) 


0.001 


0.01 


0.10 


1.0 


10 


nmm 89 


91 


86 


90 


84 


17 


«0'J11O 


80 


77 


26 


1 


0 


«0'J113 


68 


81 


86 


69 


29 




117 


77 


71 


24 


0 


«#)118 


79 


91 


88 


51 


3 


nmrnm 


81 


91 


49 


0 


0 



m2 t hmmiz&ttz i h-\/3(Dm^m.mm 



its® 


&-5-;jgJg(//mol) 


0.001 


0.01 


0.10 


1.0 


10 


mMw 89 


112 


102 


96 


63 


0 


mmm no 


119 


105 


85 


64 


14 


mMm 113 


104 


109 


116 


96 


30 


HM5«117 


119 


106 


111 


72 


8 




96 


106 


102 


59 


0 




102 


108 


87 


24 


0 
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# © $5 m 



1. »©-JftS 



R 3 — (CH 2 ), 




Hiimui-, T)i*fr&, ADy>e, tkm, iis^b<(±2<i©Mms^ 

*UT*)cfcV>T^y», bT ^ftttT bT 

8l£**bTfe<fcl^fn£3***«y£*£U mttO~3©Sg&£3lT 0 fc£ 

I^tii^^o ) 

1 H--f ^Vt'J v Xtt^©i& 0 
2. &©-J&iS 



(i^ R '(±7K^-T, lfi*b<tta»ffl0B8l«££bT*«i:^ 
g&S££bTfc < fcv>S'*P7';i/*;i/£, g&S£*f btfcJ;^;* 
^ y Hi* b < ttlftftfflog&S&W lt t> u -;i/ai££U R 

t&frmm?, T)i*)i&, Aoy>i^, ns*b<ii2ffl©atfts* 



(CH 2 ) n _> 
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Y(i^^i/>a, ^m^, Bstsj&R 1 , mmm?, NHT-^2ft3*x&fS-&^ 

£gtU n(±0~2©SH&£i£To ) 

4 . %m(o%mm i if x«fg 2 if tcians© 1 h - -r ^ *v t: u v >mmfox.&M 
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